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A B S T R A C T
The success of any development project aimed at 
improving the economic conditions of the people in an area 
depends to a large extent on the degree of understanding 
about the socio-economic conditions of the people in the 
area. The present study is an attempt to shed some light 
on the existing economic conditions of the farm households 
in the eastern hills of Nepal. This is attempted through 
the investigation of the major socio-economic determinants; 
the pattern of distribution of income of the household; 
and the assessment of the efficiency of farm resource use 
given the traditional technology and production function.
The major determinants of income of the farm 
households are investigated by using correlation analysis 
and the regression analysis. The results of these analyses 
indicate that land is the most important determinant of 
income followed by ratio of lowland to total land and 
age of the household head. The variable 'adult members of 
the household' failed to be an important determinant of 
income of the household.
The analysis of income distribution reveals that 
farm income is more unevenly distributed than farm household 
income, while income on a per capita basis appeared to be 
having a relatively more even distribution than on a per 
household basis. The inequitable distribution of incomes 
appears to be closely associated with the distribution of
size of land holdings.
VThe assessment of the allocative efficiency of 
farm resources exposed a situation of under-utilization 
of labour in rice production. The under-utilization of 
labour, especially in a country where a substantial 
portion of labour is believed to be idle, is considered 
as a matter of great wastage. An attempt is made to 
explore the probable reasons for the under-utilization of 
labour, but to ascertain the possible ways of increasing 
the labour utilization in crop production needs further 
investigation.
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1CHAPTER 1 
INTRODUCTION
1.1 General Background Information of the Country
Nepal is predominantly a rural country of 54,362 
square miles in area and lies between latitude 26°20' and
30°10' north and longitude 30°15' and 88°10' east. The east- 
west length of the country is 1344 kilometers, while its
breadth varies from 128 to 24C kilometers. The country is
surrounded by the autonomous Tibetan region of the People's 
Republic of China in the north and by the Republic of India 
elsewhere. Administratively the kingdom is divided into 14 
zones and 75 districts and about 4,000 panchayats.  ^
Geomorphologieally Nepal is divided into four divisions: the 
Terai or the plains; the inner Terai; the hills and the main 
Himalayan range (Ministry of Food and Agriculture 1971, p.3). 
The extreme northern region occupies about 15 per cent of 
the total area and is mostly covered by snow (National 
Planning Commission 1975A, p.50); its altitude ranges from 
5,000 to 8,800 meters. The mountain areas (land above 3,000 
meters) are economically insignificant with few people and very 
limited cultivable land or other useful resources. The density 
of population of the cultivated land is 1174 persons per square 
kilometer in the mountain region, 1002 persons in the hill 
region and 336 in the Terai region. The Terai is relatively
A panchayat is a local administrative unit .at the grass­
roots level which is classified either as a village 
panchayat or a town panchayat on the basis of .the 
population of the area. A village panchayat may include 
several small villages.
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3less populous. The population density even in the Terai 
region in terms of cultivated land is higher than Burmq and 
Pakistan and very close to the level of India. However, the 
population density per square kilometer of cultivated land in 
the mountainous and hilly regions is three times higher than 
the average density in India and 25 percent higher than in 
Bangladesh (National Planning Commission 1975B, pp. 37-38).
This problem of high pressure on cultivable land is 
exaggerated by the very limited scope for jobs outside the 
agricultural sector. Currently, the proportion of the labour 
force in the agricultural sector is estimated at around 94.4 
per cent (Table 1.1). The rate of growth of population for the 
period 1966-1971 was 1.8 per cent per annum (Ministry of Food 
and Agriculture 1972, p.l), and appears to have accelerated in 
recent years to an estimated 2.2 per cent per annum (Asia Year 
Book 1978, p.267). In view of the very inadequate health and 
family planning services in the rural areas it is quite likely 
that the rate of population growth in the agricultural sector 
is higher than the national average; keeping in mind the very 
slow expansion expected in the non-agricultural sector, the 
proportion of the labour force in the agricultural sector 
could actually increase, at least for a decade or so. This 
situation has been aptly described by Feldman and Fournier 
(1976, p.449):
"First there has been very limited 
expansion of non-farm employment to 
provide alternative income sources.
The only significant expanding sector 
has been the growth of local and
district administration, and that
4TABLE 1.1
ACTIVE LABOUR FORCE ACCORDING TO OCCUPATION
Occupation Active Labour 
in '000
Percentage
Agriculture and
Related Field 4579 94.4
Industry 52 1.1
Construction 5 i—1o
Electricity and Gas 2 -
Commerce and Trade 67 1.4
Transport 10 0.2
Services 138 2.8
TOTAL 4853 100
Source: National Planning Commission,
1975A, p. 46.
5tends to benefit outsiders rather than 
local farm families. There has been 
barely any growth in non-agricultural 
production. The growth of jobs in new 
commercial activities and tourism, the 
only expanding sector, has only been 
a small fraction of the growth of rural 
labour force."
The slow expansion of jobs in the non-farm sector has 
been aggravated by widespread illiteracy, and a lack of proper 
training and skill among the rural people. Table 1.1 shows 
that only 1.4 percent of the labour force is engaged in 
commerce and trade and only 1.1 per cent in industry. The 
commerce and trade sector in Nepal is traditionally dominated 
by expatriates, mainly Indians. Even in the 15 industries 
which the government owns fully or partly, out of 8949 workers 
only 63 per cent were Nepali citizens and the rest were 
foreigners (National Planning Commission 1975A, p. 47).
Similar statistical information is not available for privately 
run small scale industries, but since these are mainly 
concentrated on the southern plains it is likely that the 
proportion of Nepali citizens in such industries would be 
even less than in the semi-government industries. Due to the 
very low level of skills among domestic labour and inadequate 
training facilities in the country, even a substantial 
expansion of jobs in the non-agricultural sector may not 
necessarily ensure a significant shift of labour from the 
agricultural to other sectors. Clearly, agriculture will have 
to remain the mainstay of the economy and provide employment 
for the bulk of the population for some time to come.
61.2 Agriculture in the Nepalese Economy
Agriculture is the predominant sector in the Nepalese 
economy. The agricultural sector employed 94.4 per cent of the 
active labour force (Table 1.1) contributing approximately two- 
thirds of the gross domestic product (Table 1.2), and accounting 
for a similar proportion of the country's exports (Table 1.3). 
Despite the importance of agriculture in Nepal, the production 
technology has remained stagnant for well over a hundred years. 
Production patterns have been largely dictated by the weather 
(especially rainfall), which has resulted in the adoption of a 
minimax strategy by farmers. That is, farmers have attempted 
to minimise their losses in the worst crop year. Such a risk 
averting strategy has rendered the productivity of resources 
utilised low.
Johnston and Mellor (1961, p.582) have attributed 
the low productivity of farm labour, land and other resources 
in peasant agriculture to the lack of certain complementary 
inputs of a technical, educational and institutional nature. 
According to them, an appropriate agricultural development 
programme requires an identification of these complementary 
inputs, a determination of the proportion in which they should 
be combined, and the establishment of priorities within the 
programme designed to increase their availability. They have 
also explained agricultural development in three specific 
phases: Phase 1: Development of agricultural pre-conditions;
Phase 11: Expansion of agricultural production based on
labour-intensive capital saving techniques, relying heavily on 
technological innovation; and Phase 111: Expansion of
agricultural production based on capital-intensive, labour 
saving techniques.
TABLE 1.2
COMPOSITION OF NEPAL'S GROSS DOMESTIC PRODUCT 
(in current prices)
Amount in Million Rupees
Year 1966- 67 1967- 68 1968- 69
Sector G.D.P. %
of
Total
G.D.P . %
of
Total
G.D.P. %
of
Total
Agriculture 
and Forestry 4218 67 5217 69 5890 69
Mining 1 - 1 - 1 -
Manufacturing 104 2 137 2 212 3
Cottage
Industries 422 7 522 7 589 7
Construction 116 2 134 2 186 2
Transport and 
Communication 102 2 120 2 141 2
Financial
Institutions 82 1 87 1 106 1
Ownership of 
Dwellings 683 10 698 9 714 8
Public
Administration 
and Defence 143 2 154 2 116 1
Wholesale and 
Retail Trade 284 4 247 3 311 4
Services 204 3 219 3 235 3
Public
Utilities 8 - 10 - 11 -
TOTAL 6331 100 7546 100 ' 8512 100
Source: Nepal Rastra Bank 19 72, p. 10.
0TABLE 1.3
CONTRIBUTION OF AGRICULTURE TO THE 
EXPORT TRADE OF NEPAL
Amount in Million Rupees
Year 1964-65 1965-66 1966-67 1967-68
Sector
Ex­
ports
%
of
Total
Ex­
ports
Ex- %
ports of
Total
Ex­
ports
Ex- %
ports of
Total
Ex­
ports
Ex- %
ports of
Total
Ex­
ports
Agricultur­
al Sector 268.7 61 191.1 51 358.8 68 207.3 52
(of which 
Food Grains 258.9 59 184.0 49 356.1 68 205.4 52 )
Non-
Agricultur- 
al Sector 171.8 39 184.0 49 167.6 32 187.8 48
TOTAL 440.5 100 375.1 100 526.4 100 395.1 100
Source: Nepal Rastra Bank 1972, p. 19
9In Nepal, the success of an agricultural development 
programme would depend on the creation of the pre-conditions 
required, which Johnston and Mellor describe as an improvement 
in the land tenure system (since an unfavourable tenure 
situation may stifle the incentive for change even though the 
potential exists for large increases in output) and community 
development programmes such as adult literacy, self-help 
programmes directed at the satisfaction of "felt needs" and 
similar activities that promote receptivity to change. In 
addition, we would emphasise especially under Nepalese 
conditions the need for providing irrigation and transportation 
facilities in the rural areas which appear to be critical 
bottlenecks at the present time.
Increased irrigation facilities would help to increase 
cropping intensities and thus would help to increase the average 
output per man and per unit of land even under the existing 
state of technology. But such a measure is of the "once and for 
all" type and the future growth and development of agriculture 
must rely on technological innovations that help generate 
labour-intensive capital saving techniques mainly in the form 
of high yielding varieties of seeds, proper application of 
chemical fertilizers, pesticides at appropriate times and 
dosages. Since the introduction of improved technology 
requires the use of modern commercial inputs, roads are needed 
to get inputs in; and to the extent that these inputs are 
successfully used, roads are needed to get the produce out 
(Uphoff 1973, p.75). Furthermore, with an increase in purchased 
inputs, increased incomes, and increasing price responsiveness, 
a reduction in price risk and uncertainty may also become a
10
positive device for inducing a production increase (Mellor 
1962, p.45).
Agricultural production in Nepal is hampered by both 
drought and excessive rainfall. The former is more prevalent 
during the winter while the latter is more common in Central 
and Eastern Nepal during June to September. High population 
pressure on the hills and mountains are compelling the people 
to cultivate even the highly inaccessible and acutely sloping 
areas where terracing is an extremely difficult task. This, 
coupled with excessive deforestation to meet the growing 
demand for firewood for the burgeoning population, and fodder 
for farm animals, have resulted in massive land slides and 
erosion in the hills and mountains; these same factors have 
also accelerated the problem of floods in the plains. The 
average annual increase in agricultural production during 
the period 1964/65 to 1968/69 was barely sufficient to keep 
pace with the increase in population. The increase in 
aggregate agricultural production seems mainly due to an in­
crease in cultivated acreage, while there has been no 
significant increase in productivity, in fact a decline has 
been observed. Table 1.4 which reports the areas and 
production of the major crops cultivated in Nepal lends 
support to this view. One of the reasons for the fall in per 
acre output could be the decline in the nutrient status of 
the soil due to continuous cultivation and an insufficient 
use of manures and fertilisers (Feldman and Fournier 1976, 
p.448). The growing need for expansion of the cultivated land 
has left little or no place for grazing animals; as a result 
the number of these animals has been declining rapidly, 
resulting in lower and lower amounts of manures becoming
11
TADLE 1.4
PRODUCTION AND AREA UNDER MAJOR CROPS 
(1964/65 and 1970/71)
1964- 65 1970-71
Crops Area 
'000 ha.
Production 
'000 M.T.
Yield 
Kg/ha.
Area 
'000 ha.
Production 
'000 M.T.
Yield 
kg/ha,
Paddy 1106.6 2201 1989 1182 2305 1950
Maize 438.4 854 1948 446 833 1868
Wheat 73.2 69.25 946 228 193 846
Oil Seeds 91.2 51 563 106 55 519
Jute 31.55 39 1236 55 53 964
Source: Regmi 1968 , Vol IV, p . 14 6 for 1964--65 ;
and Ministry of Food and Agriculture 
1972, p. 2 for 1970-71.
12
available to be applied to crops.
1.3 Problems of Hill Agriculture
Although two-thirds of the population in Nepal 
live in the hills and mountains, the cultivated land in these 
regions is only one-third of the total land cultivated in the 
country. Furthermore, in many places in the hills and 
mountains only one crop can be grown in a year owing to the 
problems of low temperature and/or a lack of adequate 
precipitation in the winter season. A major portion of the 
government's agricultural development programme is concentrated 
in the Kathmandu valley and in the plains, but most of the hills 
and mountains have been practically untouched by development 
activities. These factors combined with a lack of infrastruct­
ural facilities and general illiteracy among the hill people 
have left agriculture in these areas in much the same condition 
as was prevailing more than a century ago. The only apparent 
change in the hill-region has been the pressure of population 
on cultivated land which has been increasing rapidly, 
especially after the 1940s. As a result more and more marginal 
lands are being brought into cultivation without much concern 
for conserving the productive capacity of the natural resources 
on which the future of the hill people will depend almost 
entirely. This is demonstrated clearly by the increasing 
occurrences of land slides and soil erosion.- There could be 
a number of reasons for the general negligence of most people 
living in the hill region with regard to soil conservation. 
Firstly, the virgin land which they cultivated in the past 
was generally state land, the future ownership of which was 
not certain to the cultivators. Secondly, soil conservation
13
in the existing conditions of the hills of Nepal requires 
enormous manpower, which the individual cultivators Cannot 
afford.
Since most of the cultivated lands in the hills 
are not well terraced and also the rainfall is usually 
heavily concentrated in a few months during summer (May-June 
to September), application of chemical fertilizers on a large 
scale appears to be a risky proposition. The ecological 
conditions vary widely in the hills from region to region.
This precludes the simple transfer into Nepal of the new 
biological innovations which are taking place in various other 
parts of the world. The need for adaptive research under these 
conditions is paramount and would necessitate the establishment 
of sophisticated local agricultural research centres. In this 
regard, the paucity of competent agricultural scientists who 
can recognise the agricultural problems of the various 
regions remains a major constraint. Furthermore, the few 
agricultural research stations that exist in the country do 
not have enough facilities to undertake the required 
adaptive research projects. Besides research, the extension 
activities need to be further strengthened. The number of 
agricultural extension workers at the village level are not 
sufficient and in fact appear to lack the necessary skills to 
perform their tasks adequately (Adhikari 1974, pp.64-65).
The requirements of extension personnel to cope with the 
demands of individual farmers in the hills is greater than 
in the plains, due to the wide variation in farm resource 
endowments, especially irrigation and drainage. The need 
for establishing the essential pre-conditions for the 
modernisation of traditional agriculture in Nepal, through 
an equitable land tenure system, irrigation, soil
14
Conservation, adult literacy programme and improvements in 
transportation and other communication facilities is- 
apparent and should receive priority in national policies.
1.4 Objectives and Scope of the Study
The present study is undertaken with the aim of
examining the existing economic conditions in the eastern
2hills of Nepal. This will entail the investigation of 
the major socio-economic determinants and patterns of 
distribution of farm household incomes and farm incomes; 
and a study of resource use efficiency of farmers in the 
eastern hills. The analysis is based on farm household data 
collected from a cost accounting survey undertaken by the 
Department of Food and Agricultural Marketing Services in 
the Ministry of Food, Agriculture and Irrigation of His 
Majesty's Government in Nepal, during the years 1973/74 and 
1974/75 (two successive crop years). The reasons for 
conducting the survey for two successive crop years were to 
examine the accuracy and reliability of the data collected 
and also to see the normality of the two survey years. The 
findings of the surveys of the two successive crop years
2. Although geographers commonly refer to the Eastern Hills 
as those areas East of the Kathmandu valley, the term 
eastern hills in the present study refers to only those 
hills between the Mechi zone in the eastern boarder of 
the country and the Sagarmatha zone in'the mid-east.
This restriction on the definition of the term is 
imposed mainly because of the similarities in the 
socio-economic conditions and other cultural practices 
in these areas which are somewhat different from other 
areas in the region.
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V
concerning the normalcy of the natural and social factors 
in the region were reported as follows:
" - Climatic conditions were normal in * 
both the years.
No natural disasters were noted.
No social unrest was noted in both 
the years.
Hence, both the years were agriculturally 
normal."
(Ministry of Food and Agriculture 1976,p.7).
In the present study only data from the 1973/74 crop year 
will be utilized, mainly due to the availability of 
information for analysis. The questionnaire used in the 
survey covered almost all aspects of the farm household's 
economic activities (the relevant portion of the questionnaire 
utilized in this dissertation is presented in Appendix 1).
The information was collected on a weekly visit basis by 
local enumerators who were especially trained for the 
purpose.
The data were collected on multiple visits, on the 
recommendation of a previous survey report (the report on 
the first farm household survey in Nepal based on the single 
interview method for the crop year 1968/69) to improve the 
reliability of the data by reducing the memory bias of the 
reporting farmers. A multiple interview survey was considered 
imperative to obtain accurate data as no written records are 
maintained by Nepalese farmers.
The 1968/69 survey covered 14 out of the 75 districts
16
of the Kingdom and the districts were selected on the basis of
the major crops cultivated. The village panchayats were
selected randomly (Ministry of Food and Agriculture 1971, 
p.86). Ilam was one of the 14 districts selected.. Of the 
49 village panchayats of the district, ten village panchayats 
were selected randomly. Barbote panchayat was one of the ten 
village panchayats included in the survey. This panchayat 
was selected purposely for the cost accounting study due to 
its proximity to the district headquarters and also relatively 
easy accessibility. However due to similarities in the socio­
economic conditions prevailing in the villages in the Ilam 
district as well as in the eastern hills in general, the 
findings from the data of this village panchayat could be 
generalised, subject to the general caveats of empirical 
investigations.
No studies have been reported on the economic 
conditions of the farm households in the eastern hills of 
Nepal using production function analysis. In the present 
study, an attempt will be made to identify the major socio­
economic constraints to farm production and incomes. The 
pressure of population on the cultivated land in the eastern 
hills is very high. Summer is warm and humid and as a result 
a major portion of agricultural activities are carried out 
during this season (May/June to September/October), whereas 
the winter season (November through February-March) is 
generally cold and dry (Appendices 2 and 3). Due to this and 
the lack of irrigation facilities, farmers cannot utilize all 
available land in the winter season. This, together with a 
severe shortage of gainful employment opportunities outside 
the farming sector, reduces the opportunity cost of labour 
especially during the winter season almost to zero. In the
hills of Nepal, labour is the only abundant resource 
(compared to land and others) to the extent of being -redundant. 
In the analysis of the determinants of farm household income, 
labour will be treated as a stock variable in the production 
function (i.e. the number of members of the farm household 
of the working age 15-59 years).
"Although in many areas a significant 
proportion of the stock of labour is 
idle, it is becoming increasingly 
clear that the marginal productivity 
of the labour flow is in fact 
positive and very likely close in 
level to the wage rate".
(Mellor 1962, p.35).
In the assessment of the efficiency of farm 
resource use, labour will be treated as a flow variable. 
Although most members of farm households in the hills of 
Nepal are self employed, their opportunity of earning an 
income outside their own farm is very bleak; because of 
the highly seasonal nature of farm operations (especially 
in crop production which is the main source of their income) 
it is hypothesised that there would be a wide divergence 
between the marginal productivity of labour measured as a 
flow variable and as a stock variable.
An examination of the existing pattern of income 
distribution is undertaken. A relatively even distribution of 
income and wealth is expected to accelerate the process of 
agricultural modernisation through rapid diffusion of new 
innovations among the farming community. It has been widely
19
appreciated by economists that in a society which cannot 
provide equal opportunity to all of its members, or where 
a section of society is seeking to maintain special 
privileges, rapid economic progress is seldom achieved.
This study will attempt to shed some light on the extent 
of the disparity that exists in farm income levels.
A major contribution of the study will be an 
examination of resource use efficiency of the peasant 
farmers in the eastern hills of Nepal. A large number of 
studies have been made on the allocative efficiency 
(inefficiency) of traditional farmers of the developing 
countries all around the world (Amerasinghe 1974, 1975; 
Chennareddy 1967; Hopper 1965; Huang 1971; Sahota 1968;
Saini 1969; Srivastava and Nagadevera 1972; Welsch 1965; 
and Yotopoulos 1968) . But since wide variations in the 
ecological and socio-cultural environments among the 
farming communities in developing countries exist, the 
need for testing empirically the efficiency (or inefficiency) 
of traditional farmers of different agro-climatic, socio­
cultural regions and also at the different stages of economic 
development has been felt necessary to ascertain whether the 
traditional farmers of a region or locality are poor but 
efficient (or conversely, poor and inefficient). This study 
would also be of interest since it is the first time that 
this proposition has been examined in the context of the hill 
region of Nepal.
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CHAPTER 2
DESCRIPTION OF THE STUDY AREA
In this Chapter a brief description of the socio­
economic situation prevailing in the Barbote panchayat will 
be undertaken to provide the necessary backdrop to the study. 
Barbote panchayat is a village panchayat and is one of the 
fifty panchayats in the Ilam district. Ilam is one of the 
six districts in the eastern hills of Nepal. The district 
has one town panchayat and the rest are village panchayats. 
Barbote panchayat lies 9 kilometers north-west of the district 
headquarters located in the town of Ilam, and has an area of 
about 23 square kilometers. This panchayat was one of the ten 
village panchayats of the Ilam district included in the 
1968/69 survey. The specific reason for selecting Barbote 
panchayat in the cost accounting survey was due to its 
proximity and easy accessibility from the district headquarters.
2.1 Sociological Features
The population of Barbote panchayat during the 
1973/74 survey period was registered at 3752, of which the 
proportion of males (54%) was slightly higher than females 
(46%). The number of farm households reported during the 
same period was 450. In the hills of Nepal, a large variation 
in the size of farm households is commonplace. However, it 
has been generally observed that households with larger land 
holdings also have more members. In the survey of households 
of Barbote panchayat, the size of the family was observed to
vary between 3 and 11 persons. The average number of house-
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hold members was 5.6 on small land holdings (i.e. less than 
20 ropani^" of land cultivated), 6.7 on the medium land 
holdings (20 to 40 ropani of land cultivated) and 8..2 on 
the large land holdings (more than 40 ropani of land 
cultivated).
People in Barbote panchayat as in other eastern hill 
villages are mostly Hindus by religion. The 'Brahmins' are 
top in the caste hierarchy whereas the 'Kami' and 'Damai'
(the Blacksmith and Tailors - job specialised lower castes) 
are at the bottom. Between these groups there are many 
castes. Among them 'Chettri', 'Newar', 'Rai', 'Limbu', 
'Gurung', 'Magar', 'Sunuwar' and 'Tamang' are the major 
castes in the panchayat and other villages in the eastern 
hills of Nepal. The Brahmin, Chetri, Kami and Damai do not 
have separate dialects whereas most other castes have. The 
existence of different dialects are more pronounced in remote 
areas than near the towns. Nepali is the only common medium 
of communication and it is understood by people almost 
everywhere in the eastern hills.
Although the literacy percentage in Barbote panchayat 
is higher than the national average (39% of the people in 
Barbote panchayat were reported literate as compared to the 
national average of about 20%), the education facilities in 
the panchayat are very inadequate, and most people reported 
literate in the survey were only capable of reading and 
writing the 'Devanagari' script and had no formal education. 
Despite the fact that primary education has been made free
1. 1 ropani 0.05 hectares.
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since the beginning of the 'Fifth Plan 1975-80' fhe school 
enrolment ratio of the children between the ages of 6 to 14 
years is observed to be unsatisfactory. The highly scattered 
settlements in the hills and mountains could be one of the 
reasons for the low school enrolment of children. The Fifth 
Plan has a target of providing primary school facilities to 
64 per cent of the 1152 thousand primary school age children 
through the provision of one-teacher schools within walking 
distances in some sparsely populated rural areas (National 
Planning Commission 1975B, pp.18-21).
The health services in the hills are very inadequate. 
The need for providing health care and drinking water 
facilities in the rural areas has been increasingly felt by 
the public authorities in recent years. Almost one quarter 
of the total public sector outlay of the Fifth Plan has been 
earmarked for the expansion and development of social 
services such as education, health, drinking water and so on. 
It is important to note that this is the first time in the 
planned process of development in Nepal that the social 
sector has received such a high priority (National Planning 
Commission 1975B, p.19). However due to the long neglect of 
the social services in the hills till the beginning of the 
Fifth Plan, it is unlikely that even the successful 
implementation of the social service projects mentioned in 
the above plan will be capable of improving the facilities 
in the villages to any significant extent. A greater 
emphasis on improving the social welfare of the people is 
called for on a sustained basis if any tangible impact is
to be seen.
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Seasonal migration of the hill people in search of 
jobs to India and other towns in the plains of Nepal has 
been traditional. But the very limited opportunities of 
getting remunerative unskilled jobs in India and in the 
towns of Nepal, due to the rapid increase of the unskilled 
labour force there, seem to have caused reductions in the 
movement of people from the hill villages. There has been 
practically no movement of people between the hill villages 
in search of farm work, although it seems apparent that due 
to differences in resource endowment (man/land ratio, 
lowland/upland ratio, differences in cropping intensities 
due to differences in irrigation facilities, ecological 
conditions and so on) in different hill villages, some 
villages may be in need of more labour, especially during 
the crucial operational periods such as field preparation 
and transplanting of rice. The resettlement scheme on the 
Terai (plains) has been able to absorb only a small fraction 
of the increase in the hill population. As a result, people 
have had to depend more and more on their own farms, the 
size of which has been decreasing very fast due to the 
population pressures. This problem has been compounded by 
the system of inheritance that prevails, which has resulted 
in the fragmentation of holdings. Under the Nepalese system 
land is divided equally amongst the sons.
2.2 Size and Distribution of Land Holdings
The rapid growth of population especially after the 
1940s and a lack of alternative employment opportunities have 
caused most of the land holdings in the hills .to become very 
small, highly fragmented and economically unviable. The
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average density of population on the cultivated land in the 
eastern hill and mountain districts is presented in T-able 
2.1. From the table it is evident that population pressure 
on cultivated land is higher in the mountains than in the 
hills. Among the eastern hill districts, the density of 
population per hectare of cultivated land is lowest in the 
H a m  district (6.8 persons per hectare of cultivated land).
The density of population in Barbote panchayat during the 
1973-74 survey year was 3.6 persons per hectare of 
cultivated land. But the distribution of land holdings is 
highly uneven. The size and distribution of land holdings 
among the sample farm households of Barbote panchayat are 
presented in Table 2.2. The minimum land cultivated by the 
sample farm household was 3.3 ropani whereas the maximum was 
92.2 ropani. Other statistical measures of the distribution 
of holdings are reported in Table 2.3. In addition, the 
proportion of lowland to total land cultivated is generally 
higher on the larger farms. This phenomenon is usually 
observed in any hill village. In the sample observations, 
the small, medium and large landholders had an average 30 
per cent, 48 per cent and 49 per cent of their cultivated 
land respectively as lowlands. The small farmers are often 
in debt and whenever they become unable to repay the debt, 
the moneylenders, who are mostly large farmers of the .village, 
usually take away the lowland, which is generally the more
productive land. The Lorenz curve of land distribution among
the sample households is presented in Figure 2.2.
2.3 Land Tenure System
The land tenure system in the eastern .hill villages 
follows a common pattern. Most of the land is cultivated by
the owner, but the practice of renting land is widespread.
TABLE 2
DISTRIBUTION OF POPULATION AND CULTIVATED LAND 
IN THE EASTERN HILL- AND MOUNTAIN 
DISTRICTS OF NEPAL
District. Population '000 
Male Female Total
Area 
Under 
Cultiv­
ation 
'000 ha
Persons/Cult­
ivated Land 
Ratio
(Persons Per 
Hectare)
Ilam 68 68 136 20.1 6.8
Panchthar 70 72 142 15.0 9.5
*Taplejung 297 284 581 10.0 58.1
Terhathum 57 59 116 13.0 8.9
*Sankhuwasabha 52 55 107 9.0 11.9
Dhankuta 54 55 109 14.7 7.4
•kSolokhambu 52 53 105 5.3 19.8
Okhaldhunga 59 63 122 8.6 14.2
Khotang 80 84 164 9.4 17.4
denotes mountainous districts 
Source: Ministry of Food and Agriculture 1972, p..15.
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TABLE 2.2.
DISTRIBUTION OF TOTAL LAND CULTIVATED AMONG 
SAMPLE FARM HOUSEHOLDS OF 
BARBOTE PANCHAYAT
Land Cultivated (in ropani)
Upland Lowland Total
11.6 8.0 19.6
2.0 8.6 10.6
3.4 3.4
13.8 1.5 15.3
12.9 12.9
18.6 18.6
3.3 3.3
5.0 2.0 7.0
3.4 3.4 6.8
8.6 8.0 16.6
9.2 4.0 13.2
8.5 11.1 19.6
7.5 21.0 28.5
24.0 1.1 25.1
14.0 18.0 32.0
17.6 12.3 29.9
13.6 9.1 22.7
7.7 21.9 29.6
5.0 18.0 23.0
4.4 28.0 32.4
8.7 18.5 27.2
17.6 24.2 41.8
32.2 26.3 . 58.5
36.9 38.4 75.3
39.2 24.7 63.9
18.0 49.7 67.7
16.8 31.5 48.3
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TABLE 2.2. (Continued).
Farm No.
Land Cultivated (in ropani)
Upland Lowland Total
28 - 41.5 41.5
29 15.2 26.0 41.2
30 28.6 21.0 49.6
31 54.5 14.3 68.8
32 57.8 38.4 96.2
33 44.8 34.2 79.0
34 36.6 47.1 83.7
35 46.2 25.4 71.6
36 23.2 49.3 72.5
?.o
TABLE 2.3.
SOME STATISTICS OF LAND HOLDINGS 
AND DISTRIBUTION
Minimum Land Cultivated 3.3 ropani
Maximum Land Cultivated 96.2 ropani
Mean 38.2 ropani
Median 29.6 ropani
Mode 3.3 ropani
Standard Deviation 26.0 ropani
Coefficient of Variation 68 per cent
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FIGURE 2 . 2
LORENZ CURVE OF LAND DI STRI BUTI ON AMONG THE SAMPLE HOUSEHOLDS
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The peasant farmers in the eastern hills of Nepal can be 
broadly classified as:
(i) owner cultivators;
(ii) owner cultivators with partly rented land;
(iii) owner cultivators with rented-out lands; and
(iv) tenant cultivators.
The tenant cultivators can be further categorised as:
(a) permanent tenants and
(b) share-croppers.
The former are legally recognised as the tillers of the land 
and thus cannot be evicted from cultivating the land by the 
land owners so long as the tenants keep paying the rent as 
fixed by the 'Land Reform Act'. The share-croppers on the 
other hand enter into a temporary agreement with the land- 
owners to cultivate the land for short periods (generally 
one or two crop seasons). The problem of absentee landlords 
is not common in the hill region. However in the plains it 
has been estimated that about 60 to 70 per cent of the land 
was cultivated by tenants (mostly share-croppers) and most 
of the land owners were of the absentee type (Pant and Jain 
1969, p.52). In the eastern hills of Nepal, the cultivators 
mostly fall into the first three categories. 'In the sample 
observations, about 92 per cent of the total cultivated 
lands were operated by the owners themselves, while the 
rest was cultivated by the share-croppers on the basis of 
paying 50 per cent of the yields of the crops 'grown to the 
land owners (Table 2.4). All lands rented-in were khet
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TABLE 2.4
LAND TENURE AND OUTPUT 
(in sample farms of Barbote Panchayat)
Rented in 
Land Area 
in
Ropani.
Crop
Grown
Output
in
Mana
Rent Paid to 
Land Owner 
in Mana
Per Ropani 
Share in Mana
1.50 Rice 400 200 133
21.00 II 2560 1280 61
12.00 II 2240 1120 93
15.00 II 2880 1440 96
12.00 II 2260 1130 94
28.00 II 4190 2095 75
1 1 . 0 0 II 2560 1280 116
11.22 II 1920 960 86
Note: 1 ropani = 0.050874 hectares.
See Appendix 4 for conversion of Mana into kilograms.
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(lowland) and only one crop (rice) was grown during the 
cropping year surveyed.
2.4 Cropping System and Intensity
The cropping intensity in Barbote panchayat, as in 
other eastern hill villages, is very low. Only a small 
portion of the cultivated land is usually brought into cult­
ivation during the winter season. The small land holders 
are generally found utilizing their land relatively more 
intensively than the large land holders. In the sample 
observations of Barbote panchayat, the smallholders (less 
than 20 ropani land operated) had an average cropping 
intensity of 163 per cent, whereas the large farms (greater 
than 40 ropani of land operated) had a cropping intensity 
of 114 per cent.
The main crops grown in the hills are maize, rice, 
millet, buck-wheat, wheat, potato, oil-seeds, peas and 
other vegetables. In Barbote panchayat, all these crops 
are cultivated, but the main crops are maize, rice, millet 
and wheat. Maize and rice are grown in the summer season 
whereas millet and wheat are grown in the winter season. 
Other, crops of some importance are potatoes and buck-wheat. 
The cultivation of vegetables is not common in Barbote 
panchayat. The cultivation of maize usually starts in 
February/March and harvesting is done in July/August each 
year. Rice is sown in nurseries usually in May/June and 
transplanted in the field in July. Maize is followed by 
millet or oil-seeds, wherever a second crop is grown and 
rice is followed by wheat or winter potatoes. The cropping
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enterprises are closely related to the consumption pattern 
of the people in the eastern hills.
2.5 Household Consumption Pattern
A major portion of household incomes in the hills 
of Nepal are spent on the consumption of cereals. In 
Barbote panchayat, rice, maize, wheat and millet are the 
principal cereal grains consumed. The sample households on 
the average spent about 33 per cent and 14 per cent respect­
ively of their total expenditure on rice and maize. The 
large farmers were mostly self sufficient in food grains 
whereas most of the smallholders had to supplement their 
farm produce with purchased food grains. Since the lowland 
areas cultivated are very small, a major portion of the food 
expenditure was on rice and wheat.
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CHAPTER 3
ANALYSIS OF FARM HOUSEHOLD INCOMES
This chapter is devoted to a discussion of the 
concept, determinants and distribution of farm household 
incomes in the eastern hills of Nepal. Most of the farm 
produce from the hills of Nepal is for domestic consumption 
and does not enter the marketing channel,which poses problems 
of valuation. However, as the transformation of subsistence 
agriculture into market oriented agriculture takes place, the 
problem of valuation of income and wealth becomes less 
difficult, since the commercialisation of agriculture can be 
expected to increase the monetized transaction (Jodha 1976, 
p.10). In this study both subsistence produce and marketed 
produce will be considered in the calculation of farm income. 
The main source of household incomes in the eastern hills is 
farming, in which crop production dominates. Off-farm income 
is of relatively little importance because of the lack of 
employment opportunities outside the farm. As a result, 
emphasis will be placed on the farm income component of house­
hold income.
3.1 Concept of Farm Household Income
In this study farm household income is regarded as 
the aggregate value of the crops raised, the value of livestock 
produced, wages received for work on other farms and rent 
received from land. In the case of households renting-in land, 
the value of the crop output paid as rent is deducted from the 
gross value of the crop output. Income from borrowing and 
sales of assets (whether agricultural or non-agricultural) is 
not included in farm household income. Farm household income
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thus defined is then grouped into farm income and off-farm 
income; the latter may be further sub-grouped depending on 
whether the income comes from the agriculture or from 
non-agricultural activities.
3.1.1 Farm Income
Farm income is considered as the gross value of farm 
production minus the amount paid for the purchased inputs and 
hired services. The main purchased or hired input services in 
the hills of Nepal are labour and bullock labour. The
valuation of these services is calculated on the basis of the
information recorded in the survey. The cost of hiring labour 
during the survey period 1973-74 varied between Rs. 2-3 per 
day, depending on the demand. As most of the hiring activities 
were carried out during the peak season, the cost of labour
is valued at Rs. 3 per day. The variation in the cost of
bullock labour was higher than that for human labour and 
varied between Rs.6-10 per day. In this study the cost of a 
hired bullock-pair day (including an operator) is assumed to 
be Rs.8, which was the modal rate reported in the survey. In 
the case of farm owned bullocks, the imputed cost of a bullock- 
pair day is calculated on the basis of the average working life 
and the average cost of concentrated feed for that period. 
Market values are used in the calculation of the value of a 
bullock-pair and the cost of feed.
The crop output under consideration is net of seeds 
since almost all of the seeds in crop production came from 
the same household.
Since most of the organic manures were by-products 
of livestock production, and the contribution of this source
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to farm income is required, the imputed value of organic 
manures is deducted from crop production but added to the value 
of livestock production.
The value of livestock produced is assessed by 
finding the difference between the value of livestock at the 
beginning and end of the year. Added to this value is the 
value of livestock sold, the value of livestock consumed by 
the household, the value of milk produced, and also the value 
of organic manures used on the farm.
The value of crop yields is computed on the basis 
of the average price that prevailed during the year the survey 
was conducted. The variation in prices was not very high, for 
example, the price of a mana of unhusked rice ranged between 
Rs. 0.80 and Rs. 0.95. So the prices of crop output which 
occurred most frequently during the year have been used in 
the conversion into value terms.
Wide variation was observed in the price of a mana 
of milk which ranged between Rs. 0.75 and Rs. 1.50. This is 
to be expected since the valuation of milk (whether sold in 
the market or converted to butterfat or consumed within the 
household) depends on the quality of the milk. As a result 
the valuation of milk is assessed by converting the quantity 
of milk produced on each farm into value terms by 
multiplying it by the corresponding price of mi-lk recorded 
in the survey.
Owing to the unavailability of information, by­
products such as straw and hay are not directly included. 
However, as the by-products are usually fed to the livestock 
on the farm, the value accrues indirectly to the value of
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livestock produced.
3.1.2 Off-farm Income
Another component of farm household income is off- 
farm income. This consists of income from agricultural 
activities e.g. human labour, bullock labour, land rent 
received; and from non-agricultural occupations. The latter 
includes a wide range of activities such as village petty 
trading, selling of firewood, tailoring, ironmongery, labour 
in non-agriculture, and incomes contributed by relatives, 
pensions, interest earned and so on. Except for tailors, 
blacksmiths and pensioners, off-farm income sources are not 
of any significant importance in the hills of Nepal.
3.2 Determinants of Farm Household Income and 
Farm Income__________________________________
The income of a household is influenced by both social 
and economic factors. According to Wilcox (1932,p.120) these 
factors can be classified under four general groups:
(i) natural productive capacity of the 
agent used;
(ii) uncontrollable factors, such as 
wind, hail, rainfall and other 
acts of God;
(iii) market factors and price 
relationships;
(iv) significant personal characteristics 
of the farm operator.
1. Normally these by-products are included in -crop value and 
deducted from the value of livestock produced.
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Furthermore, he mentions that the farmer has no 
significant control over the first three groups, whereas the 
fourth one is determined by the farmer and within the farm.
The significant personal characteristics mentioned are the 
skill and ability to work and the entrepreneurial ability 
of the farmer, the latter being considered more important 
in influencing farm income through its effect on resource 
allocation.
The approach used in the determination of income is 
that each household possesses certain resources or assets 
and that an expected income stream flows from these assets.
The most important resources available to a farm 
household in the context of the hills of Nepal are land, 
family labour or adult members of the household, farm 
capital in the form of simple indigenous implements, live­
stock, and education.
3.2.1 Method of Analysis
The statistical techniques used in the analysis to 
investigate the importance of these socio-economic factors 
in determining farm household income and farm income are 
correlation and multiple regression analysis. Correlation 
models differ from regression models in that they specify 
the joint distribution of the variables completely. Further­
more, the variables in a correlation model play a symmetric 
role, with no single variable being automatically designated 
as the dependent variable. Correlation models are employed 
to study the nature of the relationship between the variables 
(Neter and Wasserman 1974, p.394). The correlation coefficient 
between the two variables X and Y could be defined as:
pXY Covariance (X,Y) (V(x) V (y ) } ^
4  Q -
where; if f(x>Y) is the continuous joint probability 
distribution of X and Y,
covar (X,Y) =  r  /°°{ Y - E(Y)}{X - E (X) } f (X , Y) dXdY
—  00 — oo
V (Y)
2
= _ l “ {Y - E(Y)} f(Y)dy
and f (Y) (X,Y)dX
V (Y)
2
=_/°°{Y - E (Y) } _/°°f (X,Y) dXdY
Also E(Y) = Z ™ Y f (Y)dY— OO ' '
Ä OO „C O
=_l Y_f f (X , Y)dX.dY
and V(X) and E(X) are similarly defined in terms of X.
The quantity pXY (-KpXY< 1) is a measure of 
association between the random variables X and Y. For 
example, if pXY = 1 ,  X and Y are perfectly and positively 
correlated and the possible value of X and Y all lie on a 
straight line with positive slope in the (X,Y) plane. If 
pXY = 0, the variables are said to be uncorrelated; 
however, this does not mean X and Y are statistically 
independent. If PXY =-l, X and Y are perfectly negatively 
correlated and the possible values of X and Y again all lie 
on a straight line, with negative slope, in the (X,Y) plane 
(Draper and Smith 1966, p.33).
Regression analysis, on the other hand,utilizes the 
relationship between two or more variables so'that one 
variable can be predicted from the other or others. The 
regression function describes the statistical relation 
between the mean response and the levels of independent 
variable(s).
Since farming is the main source of income in the
study area and crop production dominates all other activities,
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it is hypothesized that land will be the most significant 
determinant of household income. Certain socio-economic 
factors are also considered to be important in determining 
the income of the farm households, for instance, age and sex 
composition of the family, and education both of the members 
of the working age group in general, and of the decision 
maker i.e. family head in particular. Adams (1958) shows 
that the size of wage and salary income is significantly 
correlated with certain socio-economic characteristics of 
its recipients and that a share of income inequality can 
be explained on the basis of these factors.
3.2.2 Specification of Variables
Land: In the sample observation, the cultivated land falls
into three categories:
(i) Land owned and cultivated by farmer;
(ii) Land rented-in and cultivated on a 
share cropping basis; and
(iii) Owned land rented-out to cultivate in 
lieu of sharing the output.
The area of land rented-in, the crop cultivated, and 
the share of land owners and share croppers in the sample 
are given in Table 2.4. Since half of the output is shared 
with tenant cultivators, half of the rented-in land is 
included in the land variable in the case of farmers 
cultivating owned land and rented-in land. Similarly, a 
land owner who rents out land is assumed to be receiving 
only half the share of output and only half the rented-out 
land is included in the land variable. The land cultivated
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*is expressed in ropani .
Type of Land: Land in the hills of Nepal can be classified
broadly into upland and lowland. The former is without 
irrigation facilities whereas most of the lowland is 
irrigated. Lowlands are relatively well terraced and 
generally higher in productivity. The ratio of lowland to 
total land area has been computed as a separate variable to 
capture the effect of irrigation and higher productivity.
Adult Members of the Household: The number of the adult
members of the household between the ages of 15 and 59 
years are considered important in influencing household 
income. The proportion of household members in this age 
group to the total population in the sample was observed to 
be 55 per cent during the 1973/74 survey year.
Adult Sex-Ratio: In order to examine the importance of
males in the farm household, the ratio of adult males to 
adult members in the household was computed as a variable. 
Also, to capture the importance of the sex distribution on 
farm household income, the ratio of males to females was 
treated as a separate variable.
Education of the Family Head: The education of the family
head is expected to have a positive correlation with income 
since the family head is the decision maker in allocating 
farm resources among alternative uses. In Nepal only about 
2D per cent of the total population are literate while in 
the area under study (Barbote panchayat), the literacy rate 
of the sample households was 39 per cent. In -Nepal the term
* 1 ropani = 0.05 hectares.
literacy is used to denote merely the ability to read and 
write the 'Devanagari' script and does not necessarily* 
indicate the completion of a formal education. The education 
of the family head is treated as a 'dummy variable'. Those 
household heads who are literate as defined above are given 
a value of one, and the others a zero value.
Age of the Family Head: In a traditional society where
formal education and training facilities are practically 
non-existent, learning is mostly gained through experience.
It is therefore postulated that the age of the family head 
could have an important impact on the level of production 
and incomes. This variable, like the education of the 
family head can be expected to have a positive correlation 
with household income.
All the variables discussed above will be tested for 
their importance in influencing farm household incomes.
The variable specified will be included in the regression 
model only if the regression coefficients turn out to be 
statistically significant, since a variable with an 
insignificant regression coefficient usually does no.t 
contribute to reducing the remaining variation in the 
dependent variable (Y) to any significant extent.
3.2.3 Choice of an appropriate Functional Form
Numerous functional forms exist from which a choice 
is usually made on the basis of a priori expections, 
production logic and computational manageability of the function.
Since the number of observations in this study'is small, due 
emphasis will be given to preserving the degree of freedom.
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A common procedure for selecting among functional
forms is to select the one with highest coefficient of
2multiple determination R . In the analysis of the .
determinants of farm household income the selection of
a function will be based on the goodness of fit. The
linear, semi-logarithmic and logarithmic functions will
be estimated. Of the three functions selected it is
clear from Table 3.3 that there is not much difference
between the semi-logarithmic and logarithmic functions in
2terms of the adjusted R and the overall F-ratio of the
regression when the dependent variable is farm household
income. The standard errors of the estimates of the
semi-logarithmic function however appeared to be smaller.
But this does not hold when the dependent variable is
farm income (Table 3.4). In this case the logarithmic
function was to be the most appropriate in terms of 
2adjusted R and F-ratio. The linear functional form,
however, appears to be the best when the standard errors
of the estimates alone are considered. However, since
the variables that are significant in the linear function
turned out to be significant in the logarithmic function
as well (although at a lower confidence level) and>also
- 2because of better R and F-ratio obtained, the logarithmic 
function was considered to be the most appropriate- 
functional form.
3.2.4 Results and Discussion
(a) Correlation Analysis
The simple correlation coefficients between the 
variables are presented in Tables 3.1 and 3.2. The tables
TABLE 3.1
SIMPLE CORRELATION COEFFICIENTS
BETWEEN VARIABLES 
(Natural Scale)
X1 x2 X3 X4 X5 X6 X7
Land xi 1.0000 0.1475 0.1004 0.0626
++
0.1720 0.3161 -0.0817
Ratio of 
Lowland 
to Total 
Land X.z 1.0000 0.2730 0.4598
++
0.0796 -0.0471 -0.2136
Live­
stock X3 1.0000 0.6864
++
0.3119 -0.1934 -0.0397
Adult 
Members 
of the 
House­
hold X4 1.0000
*
0.5046 -0.2824 0.0767
Age of 
the
House­
hold
Head X5 1.0000 -0.1009 -0.0020
Educat­
ion of 
the
House­
hold
Head X6 1.0000
++
-0.2777
Ratio of 
Adult 
Males to 
Adult Mem' 
bers of 
the
House­
hold *7 1.0000
Farm House­
hold Income 
(natural 
scale)
*
0.5766
++
0.3001
++
0.3166
+
0.3446
*
0.4918 0.1435 0.0223
Farm House­
hold Income 
(logarithmic 
scale).
*
0.6965
* * * 
0.3792
+
0.3393
+
0.3452
* *
0.4264 0.0357 0.1927
Farm Income 
(natural 
scale) 0.6237
* * * 0.4138 0.3645
+
0.4056
*
0.5181 0.1517 0.0008
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TABLE 3.1 (Continued).
X, X„ X„ X. x „ X„1 2 3 4 5 • 6 7
Farm Income 
(logarithmic * ■k :k + ++ ++
scale) 0 . 7 2 7 7 0 . 4 6 1 2 0 . 3 2 1 5 0 . 2 9 9 4 0 . 3 0 0 0 0 . 2 6 6 8 - 0 . 0 4 3 0
Per Capita 
Farm House­
hold Income 
(Natural *
scale) 0 . 4 9 7 7 0 . 0 3 5 7 0 . 0 3 8 8 - 0 0 . 2 3 4 0 . 1 7 1 0 0 . 1 6 6 3 0 . 0 2 4 6
Per Capita 
Farm House­
hold Income 
(Logarithmic * +++
scale) 0 . 6 2 2 7 0 . 2 3 2 4 0 . 1 0 9 5 - 0 . 0 7 2 4 0 . 1 6 5 6 0 . 2 3 5 1 0 . 0 2 7 3
Per Capita 
Farm Income
(Natural *
scale) 0 . 6 3 7 8 0 . 1 7 6 1 0 . 0 9 0 7 - 0 . 0 7 1 2 0 . 2 1 3 7 0 . 1 8 6 7 0 . 0 0 7 7
Per Capita 
Farm Income 
(Logarithmic * + ++
scale) 0 . 6 7 6 7 0 . 3 6 5 3 0 . 1 5 8 9 0 . 0 0 3 6 0 . 1 0 5 2 0 . 3 0 2 6 - 0 . 0 5 6 3
* denotes significant at the 0.1 per cent probability level.
* -k If I I I I II 0.2 ii II II II
k  k  k II II I I If 1 ii II I I  « II
+ II II II II 2 i i It II II
++ II I I II II 5 i i II I I II
++ + II 11 II II 10 i i II I I I I
-  47
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show that all the socio-economic factors analysed with the 
exception of the 'education of the family head' and the 
'ratio of adult males to adult members in the household' 
variables are significantly and positively correlated with 
farm household income and farm income. Only the variable 
'ratio of adult males to adult members' (both in natural 
and logarithmic scales) has a negative relationship with 
farm income. However, since these coefficients are statist­
ically insignificant they can be ignored. This insignificant 
relationship might be explained on the grounds that under 
the conditions prevailing in the eastern hills of Nepal, 
both males and females work almost equally on the farm and 
differences in physical strength may not reflect the importance 
of the actual work performed. The variables 'land' and 'ratio 
of lowland to total land' are individually highly correlated 
with income. This is to be expected as land forms a major 
resource in the peasant agriculture of the hill region.
Further, lowland is more productive than upland and hence 
the result obtained is not surprising. The other factors 
that have significant and positive correlation with farm 
household income are livestock, adult members in the house­
hold and age of the family head. The association of these 
factors with the income of the farm household conforms 
with a priori expectations. The insignificant correlation 
of the education of the family head with household income 
can be attributed to the traditional method of farming which 
prevails in the hill region. It might be argued that in a 
stable and traditional agricultural situation, the role of 
education is limited in decision-making: decision-making
is based less on economic factores and more on the basis
of social considerations.
In Nepal there is generally a wide deviation in the 
size of the farm household. The sample observations in this 
study support this contention, the size of farm households 
varying between 3 and 11. Under such circumstances it may 
be more useful to examine the per capita income as an 
indication of the social conditions. It was therefore 
considered important to examine the impact of the socio­
economic variables discussed above on the per capita 
household income and per capita farm income. The simple 
correlation coefficients of these transformed variables 
with the socio-economic factors are presented in Tables 3.1 
and 3.2. Many of the socio-economic factors which were 
significantly correlated with farm household income and 
farm income failed to be significant. It is clear that 
total land available to farm households has a significant 
and positive relationship with the per capita income 
measures examined (Table 3.1). This result reinforces the 
earlier result of the significant importance of the land 
variable in the farming system that prevails in the eastern 
hills of Nepal. It is interesting to note that when the 
socio-economic variables were transformed into the* 
logarithmic scale all the variables were found to be 
significant. With the exception of the variable 'adult 
members in the household' all variables also have the 
expected sign. The variable 'adult members in the household' 
is significantly negatively correlated with per capita 
household income (Table 3.2). This is not surprising in view 
of the population pressure on the land in the hill region of 
Nepal and the lack of alternative employment opportunities
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outside agriculture. Clearly the main thrust of these 
results is the importance of land in farming and the need to 
redress the present problem of population pressure on the 
land.
(b) Regression Analysis
The functional forms selected as appropriate in 
the present study are the semi-logarithmic and logarithmic 
forms, when the dependent variables are farm household 
income and farm income respectively. In the semi-logarithmic 
function the dependent variable (farm household income) is 
expressed on the logarithmic scale while the independent 
variables are expressed on the natural scale. This 
function is useful when we wish to compare the percentage 
changes in the value of one variable as the other variable 
increases steadily (Allen 1968, p.221). The logarithmic 
function, on the other hand, shows the variation of the 
dependent variable (Y) in the logarithmic scale as the in­
dependent variable (X) expressed on the logarithmic scale 
changes, and correlates proportional changes in Y with 
proportional changes in X.
In the semi-logarithmic function, four out'of the 
seven regression coefficients are statistically significant 
at acceptable probability levels (Table 3.3). As in the 
case of correlation analysis, the regression coefficient of 
land is highly significant. This variable alone explains 
about 47 per cent of the variation in farm household income 
and substantiates the earlier finding of the crucial 
importance of land. The regression coefficients of the 
variables 'ratio of lowland to total land' and the 'age of
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TABLE 3.3
REC.RKSS I ON COEFFICIENTS AND OTHER RELATED STATISTICS
FARM HOUSEHOLD INCOME MODEL
Function
Regression Coefficients bi
R2 R2 F-ratioLand
Xj
Ratio of 
Lowland to 
Land
X
Livestock Adult 
Members 
0 f the 
House­
hold 
X
Family Head's Ratio of 
Adult Males 
to Adult 
Members
X 7
Age Education
X XS 6
Linear 76.m 3936.52j 82.043 -234.349 135.60$ 992.703 4071.380 0.564 0.455 5.167
(23.914) (2536.468) (82.097) (526.880) (51.175) (1359.031) (3644.862)
Semi Log-
0.006«
1 + ♦ f t
nrit hmie 0. 1691 0.0070 -0.0207 0.0074 0.08)8 0.3771 0.705 0.6)2 9.58
I (0.0014) (0.1464) (0.00474) (0.03041) (0.00295) (0.0784) (0. 14638)
Logar- 0.5396 0.024 0.0051 0.0746 0.66^A 0.0341 0.689 0.625 10.711
ithmic (0.1199) (0.0305) (0.0229) (0.2235) (0.2872) (0.0406)
Linear 83.3211
I
3270.304 132.378 0.530 0.486 12.010
(21 . 5777) (2027.236) (41.464)
Semi Log- 0.0074 0. 10 B ‘1 0.00715 0.651 0.618 19.893
11 a rithmic (0.0013) (0.1227) (0.0025)
Logar- 0.542 0.0260 0.7410 0.668 0.648 33.168
ithmic (0.0996) (0.0258) (0.2360)
Linear 84.375* 3646.SAA * * *131.492 2911.468 0.541 0.482 9.139
(21.686) (2078.713) (41.621) (3303.130)
Semi Log- 0.0075 0. 144 5* 0 .ooTo 0.278^ 0.672 0.6 30 15.901
arithmic (0.0013) (0.1234) (0.0025) (0.1961)
Logar- 0.5480* 0.0272 0.7254 0.0163 0.68 7 0 . f. 4 7 17.035
ithm ic (0.0999) (0.0259) (0.2)69) (0.0382)
Linear 82.378 3880.756 78.010 -28 3.621 134.55^ 3386.205 0.555 0.463 6.037(22.297) (2514.047) (81.250) (518.325) (50.742) ( 349 3.65 i)
Semi Log- 0.0073 0.364 4 f 0.00671 -0.0242 0.007 $ 0.3 19 11 0.693 0.630 10.932
IV arithmic (0.0013) (0.1467) (0.0047) (0.0302) (0.00296) (0.2038)
Logar- 0.5396 0.0240 0.0051 0.0746 0.6645 0.0342 0.689 0.625 10.711
ithmic (0.1199) (0.0305) (0.0229) (0.22)5) (0.2874) (0.0406)
Linear 92.179 2765.635 102.161 0.424 0. 370 7.853
(23.607) (232).098) (65.1637)
Sem i Log - 0.0078* 0.262^1* + 0 .oAAA 0.605 0.568 16.341v arithmic (0.0014) (0.1350) (0.0038)
Logar- 0.5478* 0.0199 0.0186 0.588 0.549 15.207
ithmic (0.1302) (0.0242) (0.0.296)
Linear 83.055* 2824.184 50.828 * * *121.75'! 0.540 0.480 9.083
(21.691) (2109.074) (61.987) (43.782)
Semi Log- 0.0074* 0.2702++ 0.0044 o.ooAA 0.666 0.623 15.444
VI arithmic (0.0013) (0.1262) (0.0037) (0.0026)
Logar- 0.5338* 0.0269 0.0031 0.7323 0.678 0.637 16.346
ithmic (0.1170) (0.0267) (0.0225) (0.2478)
Linear 84.098 1202.8621 49.929 121.0/0 2866.856 0.551 0.476 7. 356
(21.8149) (2162.823) (62.25J) (4 3.8 34 ) (3322.766)
Semi Log- 0.0075* 0.3065++ 0.0043 0 . ooAt 0.27491 0.6*8 7 0.634 13.147VI 1 arithmic (0.0013) (0.1269) (0.0037) (0.0026) (0.1949)
Logar- 0.5344* 0.0285 0.0053 0.7103 0.0372 0.688 0.638 13.223
ithmic (0.1171) (0.0268) (0.0226) (0.2492) (0.0390) •
Note: Dependent Variable : Farm Household Income Method O.L.S. Nun!) • 1 01 observations; 36
Figures in parentheses are standard errors of the estimates.
denotes significant at the 0.
+ + + 
1
1
2
5
10
20
nt probability level,
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the family head' are significant at the 2 per cent 
probability level. The former variable reflects the * 
importance of better quality land while, the latter.is a 
proxy for experience in a society where 'learning is 
mainly by doing'. The regression coefficient of the variable 
'adult males to adult members in the household' is significant 
at the 10 per cent probability level and has a positive sign. 
This result is not surprising due to the greater off-farm 
opportunities that are available to adult males vis-a-vis 
females.
With farm income as the dependent variable, three 
out of the seven socio-economic variables have significant 
and positive regression coefficients when the functional 
form is logarithmic. These variables in the equation are 
also able to explain 82 per cent of the variation in farm 
income. The other significant variables are the 'age of 
the family head' and the 'ratio of lowland to land'. These 
results conform to the results obtained earlier and 
substantiate the importance of productive lands i.e. lowland, 
and experience in farming (Table 3.4).
With the object of capturing the relevance of 
population pressure in the analysis, both farm income and 
farm household income are transformed to per capita- magnitudes.
With both farm household income and per capita 
household income the semi-logarithmic functional form gave 
the best results. With per capita farm household income 
as the dependent variable six out of the seven regression 
coefficients estimated are statistically significant at 
the conventional probability level. The only variable whose
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TABLE 3.4
REO It EBB ION OOEEE I (’ I ENTS AND OTHER RELATED STATISTICS
KAUM INCOME MODEL
Function
Regression Coef ficients bi
R2 -R2 F-ratioLand
X
1
Ratio of 
Lowland to 
Land
X
Livestock
X
3
Adult 
Members 
of the 
House­
hold 
X
Household
Age
X
H ead's 
Education 
X
Ratio of 
Adult Males 
to Adult 
Members
X^
Linear 7 8 . 8 4 0 6
i i 4
4 5 1 5 . 0 2 9
n r  
1 2 1 . 9 6 8 5 0 . 6 5 4 5 0 . 6 2 2 1 2 0 . 2 0 6 2
( 1 6 . 5 0 4 1 ) ( 1 5 5 0 . 5 7 0 8  ) ( 3 1 . 7 1 4 5 4 )
Semi Log- 0 . 0  10 1* 0 . 5 6 4 7 0 . 0 0 5 2 * 0 . 6 8  2 0 . 6 5 3 2 2 . 9 1 2
1 nr i tliro ic ( 0 . 0 0 1 7 ) ( 0 . 1 6 1 5 ) ( 0 . 0 0 ) 1 )
Logar- 0 . 8 8 2 2 0 .0 4 HP 0 . 6 5 3 7 0 . 8 3 1 3 0 . 8 1 5 4 5 2 . 5 4 2 6
ithmic ( 0 . 0 9 9 5 ) ( 0 . 0 2 5 8 ) ( 0 . 2 3 5 8 )
Linear 7 9 . 4 9 9 3 4 1 9 4 . 4 ^ 4 1 0 6 . 0 8 0 4
ITT
1 1 4 . 6 6 0 0 0 . 6 5 5 9 0 . 6 1 1 5 1 4 . 7 7 3 1
( 1 6 . 8 3 5 5 ) ( 1 8 1 0 . 9 7 3 1  ) ( 2 9 7 . 4 6 9 0  ) ( 3 8 . 1 1 4 5 )
Semi Log- 0 . 1 0 9 * 0 . 5 4 5 4 0 . 0 0 6 4 0 . 0 0 4 8 0 . 6 8 3 0 . 6 9 2 1 6 . 6 8 011 arithmic ( 0 . 0 0 1 7 ) ( 0 .  18887) ( 0 . 0 3 1 0  ) ( 0 . 0 0 3 9 7 )
Logar- 0 . 8 9 0 4 0 . 0 4 2 0 1 0 . 1 1 4 5 0 . 5 8 1 J 0 . 8 3 3 0 . 8 1 1 3 8 . 6 0 3
ithmic ( 0 . 1 0 1 7 ) ( 0 . 0 2 8 9 7 ) ( 0 . 2 1 3 0 4 ) ( 0 . 2 7 3 8 7 )
Linear 7 3 . 8 9 7 8 4 3 2 3 . 9 ^ t 6 6 . 3 4 4 1 - 9 8 . 7 1 8 5 1 1 8 . 2 4 8 8 0 . 6 7 2 9 0 . 6 0 5 3 9 . 9 4 3 9
( 1 8 . 1 0 6 1  ) ( 1 8 3 6 . 3 7 7 9 )  ( 6 1 . 4 1 6 6 1 ) ( 3 8 9 . 5 4 7 7 ) ( 3 8 . 5 7 3 8 1 )
Semi Log- 0 . 0 0 9 9 9 0 . 5 5 8 8 * 0 . 0 0 8 7 1 - 0 . 0 1 7 5 0 . 0 0 5 3 1 0 . 1 1 7 0 0 . 7 1 5 0 . 6 5 6 1 2 . 0 9 9 6
III arithmic ( 0 . 0 0 1 8 4 ) ( 0 . 1 8 6 3 ) ( 0 . 0 0 6 2 3 ) ( 0 . 0 3 9 5 3 ) ( 0 . 0 0 3 9 1 ) ( 0 . 1 0 1 1 7 )
Logar- 0 . 8 2 7 4 0 . 0 4 7 7 1 0 . 0 2 4 1 0 . 1 1 5 7 0 . 5 t 5 ? 0 . 8 3 9 0 . 8 1 2 3 1 . 2 8 5
ithmic ( 0 . 1 1 7 0 4 ) ( 0 . 0 2 9 3 7 ) ( 0 . 0 2 2 2 8 ) ( 0 . 2 1 2 4 6 ) ( 0 . 2 8 0 2 )
Linear 7 2 . 0 2 1 6 5 1 2 6 . 250Ö 8 1 . 0 6 2 0 8 - 2 2 4 . 5 5 6 1 2 4 . 6 9 6 * 9 7 6 . 1 0 3 3 8 2 7 . 9 5 9 0 . 6 9 5 0 . 6 1 8 9 . 6 9 3
( 1 7 . 8 8 2 3 ) (1894 . 117 ) ( 6 1 . 3 0 6 3 1  ) ( 3 9 3 . 4 4 9 9 ) ( 3 8 . 2 1 5 4 ) ( 1 0 1 4 . 8 6 1 6 ) ( 2 7 2 1 . 8 1 5 )
Semi Log- 0 . 0 0 9 7 9 0 . 6 4 3 5 * 0 . 0 1 0 3 1 - 0 . 0 3 0 8 0 . 0 0 5 9 * 0 . 1 5 5 8  1 • 0 . 4 6 4 0 1 0 . 7 3 5 0 . 6 6 9 1 1 . 0 9 0 8IV arithmic ( 0 . 0 0 1 8 1 ) ( 0 . 1 9 1 6 3 ) ( 0 . 0 0 6 2 ) ( 0 . 0 3 9 8 1 ) ( 0 . 0 0 3 8 7 ) ( 0 . 1 0 2 6 8 ) ( 0 . 2 7 5 3 7 )
Logar- 0 . 8 1 7 6 * 0 . 0 5 t t ? 0 . 0 2 5 9 6 0 . 0 8 8 7 0 . 5 2 ( T 0 . 0 1 1 7 0 . 0 2 8 6 0 . 8 4 1 8 8 0 . 8 0 2 3 6 21 .  298
ithmic ( 0 . 1 3 1 3 5 ) ( 0 . 0 3 0 6 ) ( 0 . 0 2 3 0 5 ) ( 0 . 2 3 0 6 4 ) ( 0 . 2 8 7 9 9 ) ( 0 . 0 1 2 8 2 ) ( 0 . 0 4 0 8 8 )
Linear 7 2 . 9 1 6
i * *
4 6 0 2 . 4 9 4 5 9 . 4 9 5 1 1 4 . 2 7 2 * 1 0 5 0 . 2 5 9 1 4 7 4 . 6 8 ^ 0 . 6 9 1 0 . 6 2 7 1 0 . 8 0 6
( 1 7 . 5 8 1 ) ( 1 6 3 7 . 5 8 9 ) ( 4 7 . 7 1 1  ) ( 3 3 . 1 7 5 ) ( 9 9 4 . 7 4 0 ) ( 2 6 1 9 . 5 0 6 )
Semi Log- 0 . 0 0 9 9 * 0 . 5 7 i r 0 . 0 0 7 3 1 0 . 0 0 4 5 1 0 . 1 6 6 0 1 0 . 3 5 5 5  1 0 . 7 2 9 0 . 6 7 3 1 3 . 0 1 9
arithmic ( 0 . 0 0 1 8 ) ( 0 . 1 6 6 5 ) ( 0 . 0 0 4 9 ) ( 0 . 0 0 3 4 ) ( 0 . 1 0 1 1 ) ( 0 . 2 6 6 3 )
Logar- 0 . 8 1 9 7 * 0 . 0 5 5 $ + 0 . 0 2 5 8 0 . 5 6 8 l + 0 . 0 3 1 4 0 . 8 4 1 0 . 8 1 5 3 1 . 7 4 4
ithmic ( 0 . 1 1 5 4 ) ( 0 . 0 2 6 4 ) ( 0 . 0 2 2 3 ) ( 0 . 2 4 5 4 ) ( 0 . 0 3 8 4 )
Note : Dependent variable : Farm Income Method O.L.S. Lumber of observations: 36
Figures in parentheses are standard errors of the estimates.
denotes significant at
+ + +
1
the 0.1 
"  0 . 2  
"  1 
"  2 
" 5
"  10 
"  20
per cent probability level.
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regression coefficient failed to be significant is the 
education of the family head (Table 3.5), again emphasising 
the negligible role of education in the decision making 
process under the existing conditions in the hills of Nepal. 
As in the case of the simple correlation coefficients (Table 
3.1), the regression coefficient of the variable 'adult 
members in the household' has a negative sign, but is also 
statistically significant at the 1 per cent probability 
level. This situation of negative marginal contribution 
of the adult members (or the active labour force of the 
economy) to the per capita income in the hills of Nepal is 
not surprising. Pant and Jain (1969,p.52) have described 
the situation that prevails in the hills of Nepal as 
follows:
"Many holdings were uneconomic and 
there was increasing pressure on land 
which was only partly alleviated by 
seasonal employment as porters, 
emigration to India, services in 
foreign armies and a drift to vacant 
land in the Terai (the plains). Of 
course, exactly the same conditions 
exist, even now in spite of certain 
recent measures taken by the 
Government in this direction".
The writer strongly disagrees with the above authors that 
the existing economic conditions in the hills of Nepal are 
the same as they were thirty or forty years ago but would 
like to state from personal experience that the situation
•55
has gravely deteriorated. The pressure of population on 
cultivated land is increasing rapidly and, coupled with the 
fact that jobs in the non-farm sector are non-existent, 
exacerbates the problem. The very high rate of growth of the 
unskilled labour force in India has diminished the chances 
of the Nepalese hill people of getting seasonal unskilled jobs 
in India which were available in earlier periods.
Even before the first World War, the youth from 
the Nepalese hills were attracted in large numbers to work 
in 'foreign armies' which used to provide alternative income 
to them and to their dependents. But because of the growing 
unemployment, especially among the unskilled youth in India, 
and also a growing sense of nationalism and pride, the 
chance of a Nepalese hill youth being admitted to the Indian 
army is now remote. This also applies to the British 'gorkha' 
army due to the decreasing involvement of the British in Asia. 
Clearly, another important avenue of employment has now dried 
up for Nepalese youths. The results of this analysis point 
to the need for an objective assessment of the problems of 
unemployment and underemployment in the hill region of Nepal, 
and the need to explore the possibility of providing 
suitable employment in accord with the expectations' and 
aspirations of the youth of the country.
With per capita farm income as the dependent variable, 
the logarithmic function was observed to give the best fit 
(Table 3.6). The logarithmic functional form was able to 
explain 72 per cent of the variation in per capita farm 
income compared to 55 per cent and 40 per cent by the semi- 
logarithmic and linear functions respectively (Table 3.6,
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equation IV). Although the linear function appears to be 
the best in terms of the standard errors of the estimates 
in all the equations, its explanatory power vis-a-vis other 
functional forms was low.
In all the equations (Table 3.6,equations 1 to V) 
and in all the functional forms, the regression coefficients 
of the variable 'adult members in the household' are 
significant (although the level of significance varies from 
0.2 to 10 per cent) and negative. This variable also has a 
significant and negative regression coefficient when the 
dependent variable was per capita farm household income 
(Table 3.5), while its regression coefficients failed to 
be significant when the dependent variable was expressed 
in terms of household income, thereby implying zero marginal 
contribution to the income of the households.
Although practically no studies have been conducted 
in Nepal on the gainful employment of the rural people, the 
per capita income in the agricultural sector is known to be 
much lower than in the non-agricultural sector.'*' The per 
capita size of holding in the hills is lower than the 
national average and other facilities are worse; it seems 
likely that the per capita income in the hill agricultural 
sector is also lower than the national average for the 
agricultural sector.
1. Per capita income in the agricultural sector and non-
agricultural sector is Rs. 650 and Rs. 5078 respectively. 
Per capita national average is Rs. 894 (1971/72)
(Ministry of Food and Agriculture 1976, p.l).
(>1
3.3 Income Distribution
The preceding analysis on the determinants of income 
of the sample households of Barbote panchayat clearly 
indicates the significant importance of land as a 
determinant of income. It was evident that a major factor 
affecting the level of farm and household incomes is the 
extent of land cultivated. In Chapter 2 an attempt was 
made to examine the distribution of cultivated land among 
the sample farms and it was observed that an uneven 
distribution of land among the sample households (coefficient 
of variation 68 per cent) existed. It is therefore 
hypothesised that the distribution of income among the sample 
households is closely related to the distribution of land 
holdings and the purpose of this section is to examine this 
contention.
3.3.1 Analysis of Income Distribution
There are various statistical techniques devised 
for measuring the degree of inequality of income distribution. 
In the present study, the Lorenz Curve and Gini Concentration 
Ratio will be used.
(a) Lorenz Curve; The Lorenz curve is a 
simple graphic device commonly used in the study of inequality 
of different income distributions. The cumulative percentage 
of aggregate income is plotted against the cumulative 
percentage of persons or households receiving that income.
The slope or the derivative of the Lorenz curve is 
equal to the ratio between the income level enjoyed by the 
particular per cent of families just being added and the
average income, and if income were distributed equally, the 
slope of the Lorenz curve would be constant and equal' to 
one. If on the other hand, family incomes are not all equal, 
the slope of the Lorenz curve will vary and become 1 only at 
the point where the families being cumulated have income 
equal to the average. The convexity of the curve indicates 
the degree of inequality; the greater the convexity of the 
curve, the greater the inequality of income distribution.
The Lorenz curves of the distribution of farm income 
and farm household income for 36 sample households on a per 
household basis and on a per member basis are presented in 
figures 3.1 and 3.2 respectively. The curves in each of 
the figures do not intersect, as a result it is easier to 
compare the distribution of farm household income and farm 
income (Figure 3.1) and of per capita farm household income 
and per capita farm income. Since the curves depicting farm 
income (both per household and per capita) are on the right 
side of the farm household income (in each of Figures 3.1 
and 3.2) it is evident that farm income is more unequally 
distributed than the farm household income.
(b) Gini Concentration Ratio: Another
technique used in the investigation of income distribution 
is the Gini Concentration Ratio. This ratio is derived from 
the Lorenz Curve and is defined as the area between the 
diagonal (or line of equality) and the Lorenz curve as a 
proportion of the area under the diagonal. Hence the more 
equal the income distribution, the closer the ratio is to 
zero.
The ’Gini Concentration Ratio' in the present study
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FIGURE 3.1
LORENZ CURVES OF INCOME DISTRIBUTION AMONG THE
SAMPLE HOUSEHOLDS 
(on a per household basis)
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FIGURE 3.2
LORENZ CURVES OF INCOME DISTRIBUTION AMONG THE
SAMPLE HOUSEHOLDS 
(on a per capita basis)
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was computed with the help of a programmable calculator.
The method of computation has been described by Yotop’oulos 
and Nugent (1976, Chapter 14). Their method is utilized in 
writing the program and the computation is made for ungrouped 
raw data for farm household income, farm income, per capita 
farm household income and per capita farm income. The 
results obtained are in line with those shown by the Lorenz 
curves, which indicate that farm income is more unequally 
distributed than farm household income (Gini Concentration 
Ratio 0.423 and 0.391 respectively) and the same is true 
when the incomes are transformed to a per capita basis (Gini 
Concentration Ratio of 0.379 and 0.337 for per capita farm 
income and per capita farm household income respectively).
3.4 Summary
In this chapter the major determinants of income of 
the farm households were investigated by using simple 
correlation analysis and multiple regression analysis. Land 
was the most important determinant of income (i.e. farm 
household income, farm income, per capita farm household 
income and per capita farm income). Next, in the order of 
importance were the 'ratio of lowland to total land.' and the 
'age of the family head'. The analysis in this chapter also 
brings to light the insignificant marginal contribution of 
the 'adult members of the household' to the income of the 
household. This is confirmed when incomes of the households 
are transformed to a per capita basis. The regression 
coefficients of this variable (i.e. adult members of the 
household) was not only negative but also statistically 
significant at the conventional probability level.
G6
The results of the analyses of the distribution of 
incomes are in accordance with a priori expectations.- 
Farm incomes are more unevenly distributed than farm household 
income. From the Gini Concentration ratios, it is evident 
that incomes on a per household basis are more unevenly 
distributed than when these are expressed on a per capita 
basis. The uneven distribution of farm incomes and farm 
household incomes may largely be attributed to the variations
in farm size.
CHAPTER 4
ALLOCATIVE EFFICIENCY OF FARM RESOURCES
Ever since Schultz (1964) hypothesised that 
"there are comparatively few significant inefficiencies in 
the allocation of factors of production in traditional 
agriculture", allocative efficiency (or inefficiency) of 
traditional farmers has become a matter of widespread 
investigation by economists. They have been concerned with 
assessing whether or not scope exists for increasing farmers' 
income at the village level by increasing production through 
a better allocation of the available resources, given the 
traditional technology and production function. The present 
study is undertaken with the similar objectives of examining 
whether or not the low incomes observed in the hills of Nepal 
are caused by inefficient allocation of resources at the 
disposal of the farmers.
4.1 The Concept of Allocative Efficiency
Allocative efficiency is one of the two components 
of economic efficiency (the other one being technical efficiency) 
and as such it relates to managerial decision-making with regard 
to the allocation of the variable factors of production. 
Yotopoulos and Nugent (1976, p.76) describe:
" One of the yardsticks economists 
use to gauge the relative success 
of firms in enhancing social 
welfare - and therefore in
maximising their profits - lies in the 
comparison of marginal costs and marginal • 
revenues. As long as the last unit of a 
resource that a firm employs yields as 
much as it would have yielded in altern­
ative employments (its opportunity cost), 
the firm is price-efficient. If the last 
unit of a resource yields less than what 
it could have produced elsewhere, the 
firm is wasteful and will be penalized 
by taking losses. If a resource yields at 
the margin more than its opportunity cost, 
the firm can expand its utilization of 
this resource and still add to its profit."
Marginal analysis through the use of the production 
function is widely used to assess the allocative efficiency of 
average farmers. The reason for estimating the production 
function at all is:
".... to find the right way to correct the
differential use of factors of production - 
otherwise there is no way to judge one state's 
performance relative to that of another when 
different factor amounts and proportions, are 
used."
(Timmer 1970, p.148)
Jarrett (1957, p.70) has discussed the merits of 
the statistical fitting of production functions, which can be
summarised as follows:
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(i) To the extent that the estimates are reliable,
the production function assesses actual resource productivities.
1
In contrast, the use of a residual quantity will also be in 
error if the imputed productivities of other resources are 
wide of the actual productivities.
(ii) The production function procedure yields 
marginal resource productivities rather than the average 
productivities of the residual quantity method outlined above. 
Since most economic theory on resource allocation is based on 
the concept of marginal quantities, it is the empirical 
counterparts of these marginal quantities that are required 
for policy formulation, especially in the short-run.
(iii) In principle, the nature of economies of 
scale can also be obtained from the production function, and 
this piece of information has obvious economic implications 
for policies affecting the scale of operation in agriculture; 
for instance, on the question of family farm versus some form 
of corporate farming.
4.1.1 The Conventional Approach of Assessing the 
Allocative Efficiency of Farm Resourced
The typical approach in examining allocative 
efficiency is to estimate a Cobb-Douglas type production 
function with elasticities denoted by b^ and to make some 
statistical sampling theory test of equality between the 
estimated marginal value product of a factor (MVP^)and its 
marginal factor cost (MFC^) based on the point estimates of
1. To obtain a return on capital, a return is imputed on 
all resources except capital and the residual quantity 
is taken to be the reward to capital.
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*b^'s. This is usually done by computing b^ such that
MVP^ equals MFC^ at the geometric mean input level. Then,
with the usual assumptions, the statistical significance of
the difference between the ratio MVP^/MFC^ and unity is
tested by using the Student t-test statistic 
*t= /SEbi (Anderson and Dillon 1971, p.146).
In an attempt to examine whether or not peasant 
farmers in an underdeveloped traditional type of agriculture 
respond to economic incentives in the allocation of resources 
at their disposal, Welsch (1965) used the above approach.
The study is about the 'strangers' and the native farmers 
growing rice and yams in the Abakaliki division in Eastern 
Nigeria where yams had for centuries been the chief crop.
The physical quantities of inputs and outputs for each of 
the two crop-enterprises were converted to a per-acre basis 
because of the presence of high correlation between inputs, 
resulting in statistically unreliable regression coefficients. 
Both Linear and Cobb-Douglas functions were estimated by 
using the ordinary least squares method.
Concept of Using Year Round Opportunity Cost 
of Human and Bullock Labour
When the nature of demand for wage labour in 
agriculture is seasonal and there is a lack of employment 
opportunities in the non-agricultural sector, the approach 
of equating the marginal value product of labour with the 
seasonal wage rate as the marginal cost of labour may not be 
an appropriate one. Yotopoulos (1968), in a study of allocative 
efficiency of farmers in Epirus (Greece), has presented the 
concept of year-round opportunity cost of labour by multiplying
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the seasonal wage rate by the proportion of agricultural 
work that is performed in the peak season. Such an approach 
seems appropriate in the context of the hills of -Nepal where 
off-farm employment opportunities are virtually non-existent. 
The peak seasons of agricultural operation fall (a) in the 
months of mid-June to mid-August when the harvesting of 
winter crops and subsequent operations for summer crops 
occur, and (b) in the months of mid-October to mid-December 
when the summer crops are harvested and subsequent 
preparations for winter crops take place (Nepal Rastra Bank 
1972, p.61). The wages paid for hired labour in the study 
area during the survey period range between Rs. 2 and 3 per 
day, the latter being paid during the peak seasons. The 
proportion of agricultural work that is performed during 
the peak season is about 30 per cent of total agricultural 
work, and using the approach of Yotopoulos, the year round 
opportunity cost of human labour is computed at Rs. 0.90 
per day.
The wage demand for a pair of bullocks, as in the 
case of human labour, is also seasonal. Bullocks in the 
hills of Nepal are employed as a source of farm power mainly 
for land preparation and to a lesser extent for threshing 
grains like wheat, paddy and millet. The peak seasons lie 
in the months of mid-October to mid-December, March-April 
and June-July. The average wage paid per bullock-pair day 
(including an operator) during the peak season is Rs. 8 per 
day and following the same procedure as for human labour, 
the year round opportunity cost is computed at Rs. 2.40 per 
bullock-pair day (including an operator).
72
Concept of Fitting a Product Specific
Production Function
In an area where most households are self- 
employed mainly in producing cereal grain crops, an alternative 
approach as mentioned by Yotopoulos and Nugent (1976, pp.81-82) 
of fitting product-specific production functions (e.g. 
different functions for maize, rice, millet and wheat) yields 
a more meaningful comparison of efficiency. In the present 
case we can obtain product-specific marginal productivities. 
Allocative efficiency then implies that the marginal value 
product of each input should be equalised in the production of 
each output. If, for example, the marginal value product of 
labour is higher in the production of wheat than it is in 
the production of millet, efficiency in the allocation of 
resources calls for shifting labour from millet to wheat 
until the implicit factor price is the same for each crop.
This approach of estimating a product-specific 
production function is found in the empirical study of 
Hopper (1965). Using the data from a village in the state 
of Uttar Pradesh in India, he examined the resource-use 
efficiency at a time of scarcity pressure on the resources. 
Separate production functions were estimated for four winter 
crops (i.e. wheat, barley, pea and gram) which competed 
closely for farm resources. The implicit factor price 
(marginal value product) was computed for each input factor 
in the production of each winter crop enterprise from the 
full range of product price estimates. A t-test was 
performed on the range of factor prices to test the 
differences between the various product prices estimated and
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no significant difference was found between the several 
estimates of each factor price when determined from the 
full range of product price estimates.
4.1.2 An Alternative Approach in Evaluating 
the Allocative Efficiency
Dillon and Anderson (1971) have re-examined the 
findings of Chennareddy (1967), Hopper (1965) and 
Yotopoulos (1968) by using the concept of expected 
opportunity loss (L) defined as:
L = 7T -  TT
where Tf and IT* denote respectively the profit computed 
at the optimal and geometric mean input levels. Using the 
regression-based Cobb-Douglas type production function they 
expressed the opportunity loss as:
- bi _bi
l = b ( nx.. _ nx. )0 1 1
—
where X. and X. are defined as optimal and geometric mean 
input levels respectively. The method involves the 
assumption of profit maximisation as in the conventional 
approach but deviates from the latter in the use of the 
probabilistic estimate of the production elasticities instead 
of point estimates, reflecting non-homogeneity due to 
variations in resource endowments, weather effects, managerial 
services and attitudes. The loss L is described as a function
of random variables b^ denoted by L(b-^, b>2 .........,bn ) •
Denoting the joint probability of b^'s by f(b^, b ^ r.... ,bn )
they have defined the expected loss (EL) as:
7 4.
EL = _r_f . . ._^aL(b1 ,b2/. . . ,bn) f (bJL, . . . ,bn )db1 , . . .dbn
Furthermore, they explain that due to the algebraic form
of L(b^, b2 . .... ,bn ) ^  -*-s comPutationally most expedient
to estimate EL by a Monte Carlo evaluation of the integer 
of the above equation using pseudo-random sampling from 
the appropriate multivariate distribution of the b ^ 's .
It is suggested that 1,000 replications of the Monte Carlo 
procedure are sufficient to get a stable estimate of EL.
The allocative inefficiency of the average 
farm is then assessed by the ratio of expected loss to 
expected optimal profit, i.e., EL/Ett ={ EL/ (EL + E tT ) }
This implies that the greater the divergence of this ratio 
above or below zero, the greater the degree of inefficiency 
of the farmer operating at the geometric mean input levels.
From the Chennareddy data, Dillon and Anderson 
computed an index of inefficiency (EL/ E tt ) equal to 0.28 
for the sample of tobacco farmers of the West Godawari 
district of South India, implying an expected opportunity 
loss equal to 28 per cent of potentially achievable expected 
profit. Thus they were forced to come to the conclusion that 
the result was different from that obtained by Chennareddy.
In the case of the Yotopoulos data, the index of inefficiency 
was low (0.08) implying that the average Epirus farmer was 
sustaining an expected opportunity loss equal to eight per 
cent of his potentially achievable expected profit; and thus 
their conclusion was in line with that of Yotopoulos. In the 
case of the Hopper data, the result was inconclusive because 
of the lack of definition of the factor markets.
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An examination of the allocative efficiency of 
traditional farmers in the transitional stage of modern­
isation using the new approach introduced by Dillon .and 
Anderson was adopted in a study by Srivastava and 
Nagadevara (1972). The study relates to mexican and local 
wheat farmers in a district in the Indian State of Punjab 
for the years 1967-68 and 1968-69. The sample size comprised 
150 farmers selected on a stratified random basis. They have 
evaluated the allocative efficiency under both the classical 
profit maximising criterion with no risk and an alternative 
criterion as put forward by Dillon and Anderson (1971). The 
application of this new criterion forced them to conclude 
that the farmers who were found to be inefficient in wheat 
production (both mexican and local) under classical profit 
maximising conditions, were found to be efficient when the 
resource use efficiency was evaluated in terms of the index 
of allocative inefficiency advocated in the Dillon and 
Anderson approach.
The major limitation of the approach is that it 
only makes it possible to evaluate whether or not farmers 
are utilizing the aggregate resources at their command 
efficiently in the production process but takes no account 
of the individual allocation of resources. It is evident 
from the study of Srivastava and Nagadevara (1972) that the 
overall inefficiency index could be low because some of the 
resources were under-utilized (MVP/MFC >1) while the others 
were over utilized (MVP/MFC <1). This approach seems more 
adequate in analysing the resource use efficiency of 
traditional farmers who are at the transitional stage of
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agricultural development where they have to make decisions 
regarding the level of modern and purchased inputs such as 
high yielding variety of seeds, chemical fertilizers, 
insecticide, pesticides and so on , the outcome of which is 
believed to be more uncertain than when the technology is 
stagnant. The condition of agriculture in the eastern hills 
in general and in the study area in particular is highly 
traditional; the proportion of the only purchased and modern 
input (chemical fertilizer) is at a very low level. Since 
the transformation of agriculture into a modern and dynamic 
form is believed to be accompanied by an increasing use of 
purchased and modern inputs, the year to year and farm to 
farm variations in yield and income per unit of land become 
a matter of great concern for the successful implementation 
of the programme of agricultural modernisation.
In the present study the allocative efficiency 
of resource use by the sample of farmers of Barbote Panchayat 
will be assessed under the neo-classical assumptions of profit 
maximisation and perfect knowledge. The main purpose of the 
analysis is to discover any significant inefficiencies that 
exist in the use of farm resources at the present time and to 
make suggestions for their improved utilization. The point 
estimate of the production elasticity derived from the 
estimated production function will be used to make the 
statistical test of the significance of the difference between 
the estimated single value marginal productivity of a resource 
used in the production process by the farmers and the marginal
cost of the resource.
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4.2 Problems of Production Function Analysis
After one has decided to use a single equation
production function to be estimated by the ordinary least 
squares technique, there are two main problems confronting 
a researcher utilizing production function analysis.
The first is to choose a set of variables that 
are relevant to the model. This is a serious problem, even 
if the investigator has a close understanding of farmers and 
farm decision-making, due to likely specification bias through 
the omission of variables that should have been included in 
the model. It is important to note that some variables would 
be hard to quantify due to the lack of data. Omission of 
variables, however, does not necessarily bias the estimated 
parameters, unless the omitted variables are correlated with 
the included variables. Griliches (1957) has pointed out 
that, depending on whether the correlation with the omitted 
variable is positive, negative or zero, the estimated 
parameters will be biased upwards, downwards, or will have 
no bias.
Usually management is omitted from production 
function studies because of the lack of data and/or because 
of the difficulties of quantifying a difficult-to-measure 
qualitative variable. In some instances, attempts have 
been made to include a management variable directly: for
example, the number of years of schooling has been used as 
a management proxy (Sharma 1974, p.33). Even the few studies 
which have employed some proxy for managerial or entrepren­
eurial inputs have not yielded satisfactory results owing to 
the difficulties inherent in attempting to quantify a 
qualitative input (Ahmad 1972, p.73). In this study, owing
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to lack of information, the management variable is regarded 
as an omitted variable. In an area where crop production 
technology including tools and implements are almost one 
hundred and fifty years old and where the level of literacy 
is very low, it is not surprising to find that very little 
difference exists between farms especially in managerial 
practices and as such these may have a negligible impact on 
the included variables.
Choosing an Appropriate Algebraic Form:
The second problem is to select an appropriate 
algebraic form of production function. The usual economic 
criteria for selecting an appropriate form of agricultural 
production function can be briefly summarised as follows:
(a) Production Logic - It is important to 
select a functional form which represents 
the production logic of farmers and the 
farming systems. Due to the limited 
resources available and the traditional 
technology in use, it would be important 
to incorporate the possibility of 
diminishing returns in the production 
function.
(b) Ability to Provide Useful Information 
such as the marginal rates of substitution 
of inputs, production elasticities, returns 
to scale.
(c) Computational Manageability - the ease
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with which the functional form can be 
manipulated to give useful information.
4.3 Model Specification
The information about various year-round farming 
activities recorded in the questionnaire by the weekly visit 
accounting method is used in the production function analysis. 
A few variables have been aggregated but care has been taken 
that these aggregations do not introduce bias into the model.
A brief description of the variables is as follows:
Output: Keeping in view the inclusion of only those products
which are produced with similar techniques, only crop outputs 
are aggregated by converting them into value terms in the 
multi-enterprise or whole-farm production function. The 
prices of individual products are the average prices 
prevailing at the nearest market-place during the survey 
year. When a single crop is dealt with in the analysis, the 
output is expressed in physical terms. Product specific 
production functions have been estimated for major cereal 
grain crops cultivated in the study area viz. maize, rice, 
millet and wheat and their outputs are expressed in mana 
(see Appendix 4 for the conversion of mana into the’ metric 
system).
Land: Land in the production function analysis is
considered as the area cultivated by a farm household 
irrespective of ownership title, expressed in ropani.
Human Labour; Labour is treated as a flow variable entering 
the production function as labour-service days. These are 
recorded on the basis of work performed by labour in the case 
of family labour and on the basis of work done and wages paid
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in the case of hired labour. As the farm activities have 
been recorded at weekly intervals, this method of measuring 
the labour-service applied seems better than the one of 
converting woman and child days into man-day equivalents 
irrespective of actual work performed.
Both family labour and hired labour employed in 
farming are aggregated in this category. The general practice 
in the hills of Nepal is that hired and family labour work for 
the same hours (approximately 8 hours) a day and mere 
supervisory work does not exist (in contrast, in the plains 
some members of a few large farm-families perform only 
supervisory work). Thus it may be assumed that the marginal 
contributions to the output by both categories of labour are 
the same.
Bullock labour: Bullock labour, like human labour, is
treated as a flow variable and is expressed as the bullock- 
pair days used in land preparation, sowing, inter-cultivation 
and threshing. It also includes a man controlling and 
operating the pair and the necessary indigenous implements 
attached to it. Both owned and hired bullock services are 
included in this variable. The hours of work performed per 
day by both categories are the same. In the case of a hired 
bullock the owner or another member of his family works as 
operator and the charge of the operator is included in the 
bullock service. In the case of farmers having only one 
bullock, the usual practice in the hills is that the farmer 
searches for a similar partner and makes a mutual arrangement 
in pairing the bullocks. The mutual exchange of bullock 
services is regarded as an owned bullock service in the
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analysis.
Manures and Fertilizers: These include manures produced
on the farm such as farmyard manure and organic manure, and 
chemical fertilizers like ammonium sulphate, urea and super 
phosphates, and are expressed in value terms mainly because 
of the heterogeneity of the manures and also because of the 
inclusion of chemical fertilizers. The inclusion of slow 
reacting manures and quick reacting chemical fertilizers as 
an aggregate variable is because of the very low level of 
chemical fertilizers used by few farmers. The valuation of 
the former is mainly based on the subjective judgement of 
the farmer, whereas the latter is valued at the then- 
prevailing market price of the chemical fertilizer.
Seeds: Seeds are expressed in value terms in the whole-
farm production function and expressed in physical terms in 
the product specific functions. As almost all of the crop 
seeds come from the same household in the hills of Nepal, 
the valuation is done at the price prevailing at the time of 
sowing. Physical quantities of seed are expressed in mana.
A separate variable for irrigation is not 
included in the production function as most of the irrigation 
work is done by family labour in the hills of Nepal and 
merely involves labour. It is therefore treated in the labour 
variable.
4.4 The Production Function
In this section, the usefulness and limitations 
of some of the production functions are discussed with the 
object of selecting an appropriate functional form for the
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empirical investigation.
4.4.1 The Linear Function
Y = A + bxX + b2X2 ... + b.X.l l + b X n n
This function shows a simple linear relationship 
between observed output (Y) and observed inputs (XVs). The 
marginal product of a factor X^ is obtained by taking the 
first-order partial derivative of Y with respect to the 
factor X^ (<$Y / 5X^ = b^ ) , which is constant for the entire 
range of the input and output. An assumption of constant 
marginal productivities would be inappropriate in terms of 
the situation in the hills of Nepal where it is likely that 
decreasing marginal productivity prevails, as it does in 
most agricultural enterprises. Furthermore, since a linear 
functional relationship implies infinite elasticity of 
substitution (Yotopoulos and Nugent 1976, p.82) this function 
would not be appropriate in the present context.
4.4.2 The Quadratic Function
Y = A + b1X1 + b11X1 + b2X2 + b22X2 + ^ 12X±X2 +
The first order and second order derivatives of Y with respect 
to the factor X. is obtained as follows:l
6Y / 5X± b . +l ii xi + bi3xj (Vj)
S2Y / 6X.2 = 2bu
Unlike the linear function, this function can exhibit 
decreasing, increasing or constant marginal productivity
depending on whether is less than, greater than or equal
to zero. This advantage of the quadratic function in 'the 
present study is discounted by the disadvantages, especially 
because it involves computation of an excessively large 
number of parameters which reduce the degrees of freedom to 
a greater extent; this is of paramount importance since the 
number of observations is only 36. This function also does 
not permit the calculation of returns to scale. Finally, the 
isoquants generated from the function intersect the axes, 
implying the possibility of a corner solution with one factor. 
According to Heady (1952, p.781), such a possibility does not 
conform to the actual situation in agriculture. In brief, 
this function would not be appropriate in the present analysis.
4.4.3 The Cobb-Douglas Function
The general formula of the Cobb-Douglas function 
can be written as:
On logarithmic transformation the function becomes:
logY = logA + b^logX^ + b 2 logX2  + ...tb^logX^ + ..,+b^logX^
which is linear in the logarithms of the variables, and the 
coefficients (A and b^'s) can be determined by using the 
ordinary.least squares technique.
Properties of the Cobb-Douglas Function
(i) The marginal productivity of a factor X^ is
obtained by taking the first-order partial derivative of Y
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with respect to the factor X.:
b, b~ b .-1
6Y/ 6X . = b.AXn 1X. Z ...X. 1 ___ Xl l 1 2 l n
bn
Since b^ is the regression coefficient and is generally a
productivity of a factor is mostly positive. In the case of 
the Cobb-Douglas production function, the most reliable, and 
perhaps the most useful estimate of the marginal productivity 
of a factor X^,is obtained by taking the dependent variable 
(Y) at the level of crop output estimated when each input is 
held constant at its geometric mean level, and the level of 
X^ should also be at its geometric mean (Heady and Dillon 1961, 
p.231). Decreasing marginal productivity of a factor is 
implied if the second-order partial derivative of Y with 
respect to X . is negative.
The second order partial derivative in the case of the Cobb- 
Douglas function is mostly negative due to the fact that b^ 
normally lies between 0 and 1, thus satisfying the criterion 
of decreasing marginal productivity of the respective factor
positive constant, and Y/X^ is average productivity, marginal
6 2Y/ 6x ? = . . . . Xn
bn
= bi (bi-l)Y/Xi2
input. This property of the Cobb-Douglas function makes 
eminently good sense and is considered desirable for any 
production function (Yotopoulos and Nugent 1976, p.48).
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(ii) The elasticity of production of an input (nvv )x X .1
is defined as the percentage change in output with respect to 
a percentage change in that input, and is derived by 
multiplying the marginal productivity of the factor and the 
reciprocal of its average productivity.
n = ( Y/X.) (X./Y)
YX.1
= (biY/Xi) (X./Y)
= b.l
Thus, the elasticity of production with respect to any (and 
all) input(s) is given by the respective regression 
coefficient and is constant for the entire range of production. 
As a result the function is not capable of reflecting 
successive areas of increasing, decreasing or negative returns.
(iii) The extent of the economies of scale can be 
determined by changing all inputs simultaneously by the same 
percentage and by recording the effect on output. In the 
Cobb-Douglas function, an increase in all inputs by one per 
cent increases the output by the per cent indicated by the sum 
of the input coefficients. The returns to scale are decreasing, 
constant or increasing according to whether the sum of the 
elasticities is less than, equal to, or greater than one. A 
constant return to scale implies than when all factors of 
production are increased simultaneously by one per cent, the 
gross output will increase by one per cent. On the other hand, 
if the output increases by either less than one per cent or
more than one per cent either decreasing or increasing returns 
to scale will be implied respectively.
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(iv) The marginal rate of substitution (MRS) is
defined as the differential of the two inputs or alternatively 
as the ratio of the marginal products and is derived, as 
follows:
MRS = -dx1/dx2 = ( 6y/ 6x2)/ ( <$Y/
= (b2Y/X2)/b1 (Y/X1)
= (b2/b1) (X1/X2)
As seen above, the MRS of for X2 decreases 
as X2 is substituted for X^ which satisfies one of the 
criteria required for the appropriate form of the production 
function. Since the MRS depends on the units on which the 
two factors are measured, it is useful to restate the relation­
ship to make it independent of the units of measurement. This 
is achieved by expressing both X^/X2 and the marginal rate of 
substitution in terms of their percentage change. This is 
termed the elasticity of substitution ( o). The Cobb-Douglas 
function has constant elasticity of substitution and is equal 
to one.
Mathematically, the constant elasticity of 
substitution can be expressed as:
d(X1/X2)/(X1X2) 
d(MRS)/MRS
d(x1x2) ( x2/ x 1)
{d(X1/X2) (b2/b1) > /(bj/bj^ ) (X1/X2)
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= d(x1/ x2) (x2/ x 1)
d(X1/X2)(X2/X1)
=  1
The Cobb-Douglas function has been criticised for its constant 
elasticity of production for the entire range of inputs and 
output which also renders the function incapable of showing 
successive areas of increasing, decreasing or negative returns. 
This function also has the limitation of having constant 
elasticity of substitution. However the Cobb-Douglas function 
with constant elasticities and isoclines which are linear 
through the origin of input plane may be helpful to certain 
research work where interest revolves mainly around knowledge 
of resource productivities at the mean of inputs (Heady & 
Dillon 1961, p.97). If the goal is to predict the entire 
surface and if factor substitution rates change, as well 
might hold true for labour and capital increased for a fixed 
firm plant, with larger inputs it is held that other 
algebraic forms would be more appropriate. Functions 
extimated from farm samples ordinarily have been of power 
form because of the smaller number of degrees of freedom 
involved in estimating the parameters, and partly because 
a multiplicative model has seemed logically appropriate.
4.4.4 The Constant Elasticity of Substitution 
(CES) Function
The CES function was an attempt by Arrow, Chennery, 
Minhas and Solow (1961) to improve upon the problems of the 
Cobb-Douglas function. The general algebraic form of the
function in the case of the two variable inputs is:
Y = a { b1X1 2 + (1 - b1)X2 2 } v/b2 .... (1)
where Y is the output, and X2 are the two variable input 
factors (generally specified as capital and labour), a is 
the efficiency parameter, b^ is the distribution parameter 
(o c b^ < 1) , b2 is the substitution parameter (-1 < b2 <oc ) 
and v measures the returns to scale. If we assume constant 
returns to scale, equation (1) will be of the form:
-b„ -b? -l/b9
Y = a { b1X1 + (1 - b1)X2 } .... (2)
and the first order derivatives of Y with respect to X^ and
X2 will be:
6 Y/ 6 X1 = b±cL 2 (Y/X1)1+b2 ................ (3)
-b0 l+b9
6 Y/ 6 X2 = (1 - b±) a Z (Y/X2) Z..........(4)
Assuming competitive product and factor markets 
and profit maximisation, the marginal rate of substitution 
derived from dividing equation (3) by equation (4) should be 
equal to the ratio of the factor prices Px^/Px2.
MRS = (Y/X1)/(Y/X2)
-b9 l+b9 b9 • l+b9
= ( bxa (Y/Xx) Z } /(I - bx)a Z (Y/X2)
1+b 9
= { b1/(l - b]_) (X2/X1) Z } = Px1/Pxr  . . (5)
The elasticity of substitution (a ) is specified 
by the parameter b2 since 0 = 1/(1 + b2) . For -1 < b2 <oc ,
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the range of elasticity of substitution becomes 0<a<a .
If b^ = -1/ a = « , the function becomes a linear function.
If b 2 = a ,a = 0, the function takes the Leontieff Input-Output 
form. This function is identical to the Cobb-Douglas function 
when b2 = 0 so that a =1.
Yotopoulos, Lau and Somel (1970) have re-examined 
the elasticity of substitution between labour and capital 
with the data from a sample of Indian farms by using the 
CES function. Since the value of the substitution parameter 
(b2) was not significantly different from zero (which also 
implies that the elasticity of substitution is not signific­
antly different from one), their analysis shows that the 
extra sophistication of the CES function is both unnecessary 
and unwarranted for the quality of the available data.
The major limitations of using the CES function 
have been discussed by Sharma (1974). Some of the points 
relevant to this study can be quoted as:
(i) the function with more than two 
factors of production becomes 
comparatively more tedious and 
difficult to estimate:
(ii) with five factors of production 
the CES function becomes almost 
unmanageable. (Sharma 1974, p.21).
In the present study there are six input factors 
involved in the production process and as quoted above this 
will make the estimation comparatively more tedious and
difficult.
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4.4.5 The Transcendental Production Function
Another improvement over the Cobb-Douglas 
function appeared in the form of the Transcendental Function, 
the general algebraic form of which is:
a, b,X a0 b0X a. b.X. a b Xv = r v n n n1 o e e ... . e ...X e
■L z i n
where Y and X^'s are, as before, output and the input factors,
e is the base of the natural logarithms and c, a^'s, b^'s are
the parameters to be determined. On logarithmic transformation
the function becomes:
Log Y = Log C + a log X, + b,X1+....+ a .log X. + b.X. +i 1 1 1  l i l i
a log X + b X n 3 n n n
and the parameters can be estimated by using the ordinary 
least squares technique. The superiority of this function over 
the Cobb-Douglas function is based on the fact that, among 
other things, it is capable of exhibiting non-constant elastic­
ity , i.e. increasing, decreasing and negative marginal returns 
singularly, in pairs, or all three simultaneously. Halter, 
Carter and Hocking (1957) have shown that an interesting case 
of this function occurs when the value of bi is negative and 
the value of a^ is greater than one. The advantages of this 
function are offset by its drawbacks. The main drawback is 
that the number of parameters to be determined excluding the 
intercept is double the number of independent variables and, 
as such, more degrees of freedom are lost in the process of 
estimation. Furthermore, the output of this function makes 
it difficult to calculate the returns to scale. Considering 
the smallness of the sample size in the present Study, the
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use of this functional form has been precluded.
4.5 Results and Discussion
In the analysis, the efficiency of use of farm 
resources by peasant farmers in the eastern hills of Nepal 
is examined by fitting an unrestricted form of the regression- 
based Cobb-Douglas production function. As a result, the 
regression coefficient obtained from the empirical data is 
also the elasticity of production of the respective factor 
inputs. The function is fitted to the aggregates of crop 
output and of the inputs used in the production of different
I
crops. These aggregates of crop output expressed in value 
terms (Nepalese Rupees) are the dependent variables, whereas 
the independent variables are land, human-labour days, bullock 
work-days, manure and fertilizer, and seeds. The two latter 
variables are also expressed in value terms. And finally to 
capture the effects on output due to the differences in land 
qualities, especially the effect of irrigation and better 
terracing and therefore higher productivity, another variable, 
the ratio of lowland to total land cultivated, is introduced. 
The simple correlation coefficients between the variables 
(expressed on a logarithmic scale) are presented in Table 4.1.
It is evident from the table that high inter­
correlations exist between inputs, especially between seeds 
and human labour (0.89); seeds and bullock labour (0.87); 
seeds and land (0.86); and between human labour and bullock 
labour (0.80). The problem of high intercorrelations between 
some or all of the variable inputs renders it very difficult
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to disentangle the separate effect of each variable input
on crop output (the dependent variable) and obtain a
reasonably precise estimate of their relative effect-s
(Johnston 1963, p.201). Various authors have presented
several ways of testing the severity of the multicollinearity
problem. In this study we will examine this problem keeping
in mind the conditions presented by Bronfenbrenner and 
2Douglas required for a stable regression equation. Apart 
from the case where the simple correlation coefficient between 
bullock and the value of crop output (0.84) is slightly less 
than that between bullock and seed (0.87), the other inter­
correlations between the inputs according to the first two 
conditions presented by Bronfenbrenner and Douglas (1939) do 
not seem to pose a severe problem. However because seed is 
highly correlated with some of the inputs (mentioned above), 
to examine the severity of the problem of high intercorrelation 
between seed and bullock and also between seed and other 
variables, the value of the crop output is transformed into a 
form net of seeds, by subtracting from it the value of seed.
Two separate regression equations have been estimated with the
2. Bronfenbrenner and Douglas have presented three
conditions required for a stable regression equation:
1. There should not be more than one zero-order 
correlation coefficient between any pair of 
variables which is above a certain minimum,' say .95.
2. No two independent variables should be correlated 
more highly with each other than is any independent 
variable with the dependent one.
3. All regression coefficients should be statistically 
significant.
(Bronfenbrenner and Douglas 1939, pp.769-770).
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dependent variables as gross value of crop output and net 
value of crop output using the 'SPSS' computer package.
In the case when net value of crop output is the
dependent variable, two regression equations have been
estimated - one with the variable 'bullock labour' and the
other without it; and when the gross value of crop output
is the dependent variable several combinations of the input
3factors have been included in different equations. The 
regression coefficients and other related statistics of the 
production functions estimated are presented in Tables 4.2 
and 4.3. The reason for omitting bullock-labour from the 
second equation on Table 4.3 is to see the stability of the 
regression coefficients when compared with Equation I of the 
same table and other equations in Table 4.2. This is under­
taken especially to see the effect of deleting bullock 
labour from the equation on the stability of the regression 
coefficient of human labour, since there is a high 
correlation between bullock labour and human labour. Omission 
of the bullock variable from the equation in Table 4.3 has 
caused no apparent change in the regression coefficient of 
human labour (Equations I and II, Table 4.3). This can be 
taken as an indication that the problem of intercorrelation 
between bullock and human labour is not too severe.
3. "a. Adding or deleting an independent variable changes 
the regression coefficients.
b. The extra sum of squares associated with an independent 
variable varies, depending upon which independent 
variables already are included in the model.
c. The estimated regression coefficients individually 
may not be statistically significant even though a 
definite statistical relation exists between the 
dependent variable and the set of independent 
variables" (Neter and Wasserman 1974 , p.‘339).
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It is clear from the regression coefficients of the 
variable inputs in the two tables (especially Equation VIII 
in Table 4.2 and Equation i in Table 4.3) that there are not 
many differences in the results obtained. This also indicates 
that the problem of intercorrelation between seeds and other 
input factors are not too severe. In both Tables 4.2 and 4.3 
the regression coefficients of the input factors are fairly 
stable. The regression coefficients of land and human labour 
are statistically significant at less than the 1 per cent 
probability level. The regression coefficient of the seed 
variable is significant in a few equations but only at the 20 
per cent probability level. Since the problem of high 
correlation between seed and other input factors does not 
seem to be too severe, the regression equation with gross 
value of crop output (in Table 4.2) is selected for further 
analysis. The regression Equation III in this Table (Table 
4.2) is considered more appropriate for the computation of 
marginal value product of the input factors since all the 
variables are statistically significant.
The selected equation consists of three inputs (i.e. 
land, human labour, seeds) which are of greater importance 
in the production process. The discarded variables i.e. 
ratio of lowland to total land cultivated, bullock labour, 
manure and fertilizer appear to be less important in the 
function. The variable ratio of lowland to total land 
cultivated had been introduced in the production function 
mainly with the intention of capturing the effect of 
irrigation and better terracing and is a fraction of the 
variable 'land'. Bullocks in the hills are not as important
99
as they are in the plains mainly because of the difficulties 
in the terrain especially when turning the pair in ploughing. 
The variables manure and fertilizer are treated -aggregatively 
as organic manure since chemical fertilizers are applied 
only by a few farmers and that too at a very low level. The 
organic manure is mainly provided by the same farm household 
and its level of application does not vary significantly from 
farm to farm, and as such can be omitted from the production 
function.
4.5.1 Test of Significance of the Difference 
between MVP. and MFC.________________ i____________ l
The marginal value product of a factor is 
calculated by taking the value of the crop output (the 
dependent variable) at the level estimated when each input 
factor is held constant at the geometric mean level and the 
factor is also held at its geometric mean level. The
MVPs estimated are presented in Table 4.4.
The marginal cost of a ropani of land is calculated 
as half of the value of the average yield observed in the 
sample farms. The marginal cost of a labour-day is set at 
Rs. 3, whereas its opportunity cost (year round) is computed 
at Rs. 0.90 per day. Seeds are expressed in the function in 
value terms (rupees) and the marginal cost is taken as Re. 1 
which was the average cost of seed input.
The statistical test of the significance of the 
difference between the marginal value product (MVP^ ) and 
marginal cost (MFCh) of an input factor is tested under the 
usual assumption by applying the Student's t-statistic —
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IK - b^* /SEb^, where b^ is the regression 
coefficient of a factor input obtained from the empirical 
data, b* is the regression coefficient computed to obtain 
the ratio of MVP^ and MFC^ as unity, SEb^ is the standard 
error of the regression coefficient b^. The results are 
presented in Table 4.5.
The results of the statistical test of 
significance of the difference between the ratio of the 
marginal value product of a factor (MVP^) to its marginal 
cost (MFC^) and unity (Table 4.5) revealed that apart from 
labour, the ratios of MVP^/MFC^ for the other two inputs 
i.e. land and seed, are not significantly different from 
one. The marginal value products of land and seed variables 
not being significantly different from the respective factor 
cost, i.e. resources being efficiently utilized, is in 
accord with a priori expectations that traditional farmers 
with old and stagnant production technology are efficient 
in allocating the resources at their disposal (Hopper 1965, 
Welsch 1965, Yotopoulos 1968). However, this result appears 
to be at variance when we consider the labour input where 
the marginal value product of a labour-day is found to be 
significantly higher than the seasonal wage rate that 
prevailed during the year the survey was undertaken. Since 
labour is the only major input, the level of utilization of 
which is actually dependent on the decision of the farmer, an 
efficient utilization of land and seed inputs would not help 
to draw a conclusion that farmers in the study area are, by 
and large, efficient in allocating the resources at their 
disposal.
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The result that the marginal value product of 
labour is significantly higher than the seasonal wage 'rate 
is surprising, in view of the results obtained in the 
earlier analysis where the adult members of the household 
were found to make a negligible contribution to the income 
of the family (Chapter 3, Tables 3.3 and 3.4).
One of the reasons for the higher marginal 
productivity of labour flow in crop production could be the 
highly seasonal nature of operations to be performed within 
a very short period of time, especially in rice cultivation, 
which, on the average, carries greater weight. In the 
eastern hills of Nepal, rice cannot be sown or transplanted 
before the onset of the monsoon rains which generally begin 
in June, and a delay in sowing and transplanting by one month 
could have a marked adverse effect on the yield, mainly because 
of low temperatures in the crucial stage of flowering and grain 
formation. Under such conditions people prefer to work on 
their own farms rather than to work as hired labour, and thus 
there may appear a seasonal shortage of labour. If this 
hypothesis is correct, we may expect the marginal productivity 
of labour in rice production to be significantly higher than 
the wage rate.
4.5.2 Analysis of Product-Specific Production Function
To examine the efficiency of resource allocation 
in the main crops cultivated, i.e. maize, rice, millet and 
wheat, crop-specific production functions were estimated.
Maize and rice are summer crops whereas millet and wheat are 
winter crops. Since most of the land is cultivated under
rainfed conditions, and rainfall is mainly concentrated in 
the four months in summer (from June to September) available 
land is generally cultivated during summer. Due to this, 
there are more chances that a seasonal shortage of labour may 
occur during the summer season. The correlation coefficients, 
regression coefficients and other related statistics in the
production function analysis of these major grain crops are 
presented in Tables 4.6 to 4.13.
(a) Production Functions for Summer Crops
Of the two major summer grain crops rice and 
maize, the land area suitable for growing rice i.e. Khet or 
lowland is more limited. Maize is a hardier crop and grows 
under diverse farm conditions. The seasonal shortage of labour 
for rice cultivation is also restrictive, especially if the 
monsoon is late and too little time is left for land preparation, 
sowing and transplanting which are labour intensive operations. 
Maize, on the other hand, can be sown (usually broadcast ) 
from the middle of February (onset of the spring season) to 
May-June. As a result, farmers can supply the labour for land 
preparation, sowing and other operations, without causing a 
seasonal shortage.
The results obtained from the production.function 
analyses are in accordance with a priori expectations. The 
marginal value product of a labour-day in rice production is 
significantly higher than the wage rate, whereas that in 
maize production is not (Table 4.10).
The general practice in renting land in the eastern
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TABLE 4.10
STATISTICAL TEST OF SIGNIFICANCE OF THE 
DIFFERENCE BETWEEN MVP AND MFC IN THE 
RICE AND MAIZE PRODUCTION FUNCTIONS
Regression Coefficient t- statistic =
Computed to Obtained b . -b* SEb .lObtain from the l l
MVP./ MFC . =1l l Data
b* b.l
In Rice Production
Equation iv
Land 0.500 0.594 0.879
(0.1069) * * *Human Labour 0.165 0.6009
(0.1357)
3.212
In Maize Production
Equation ill
Land 0.500 0.6903 2.573$
(0.07396)
Human Labour 0.184 0.1543
(0.08695)
0 .342
Note: Figures in parentheses are standard errors of the
estimates.
*** significant at the 1 per cent probability level. «
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hills of Nepal is temporary. Land renting on a share 
cropping basis is more common in lowland rice than in “upland 
areas where maize is grown more commonly in summer. . The 
marginal product of a ropani of land in the production of 
rice is not significantly different from its opportunity cost 
which is computed as 50 per cent of the average yield per 
ropani, whereas it is significantly lower than the cost of 
acquisition computed in a similar way in the production of 
maize. This result gives a plausible economic explanation 
for the reluctance of farmers to rent upland.
(b) Production Functions for Winter Crops
Since farming in the eastern hills of Nepal is 
mainly dependent on rainfall, winter cultivation is restricted 
due to the scant rainfall during this season. The major crops 
cultivated in the winter season are millet and wheat; the 
former is relatively more drought resistant and therefore 
cultivated more widely than the latter. Cobb-Douglas type 
production functions were fitted to the data for both crops 
separately as in the case of the summer crops. The 
correlation coefficients, regression coefficients a*nd other 
statistical information are presented in Tables 4.6%, 4.11 and 
4.13 above.
In the case of the wheat production function, the
simple correlation coefficient between land and seeds (.866)
2is greater than the value of R (.815) and only the 
regression coefficient of the seed variable is statistically 
significant. In view of the very limited area cultivated in 
the winter season, one could expect the input factor 'land' to
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have a significant regression coefficient. In order to 
check the effect of intercorrelation (between seed and land), 
different combinations of inputs (by deleting one -or- more of 
them) are used in the function. The regression coefficient 
of land is statistically significant only when the seed 
variable is not included in the equation. Thus the problem 
of intercorrelation between seeds and land appears to be 
important. As a result, the dependent variable - wheat 
output - was transformed, omitting the amount of seed, and 
the function was then estimated. The regression coefficients 
are presented in Table 4.12 above.
The coefficient of determination in the millet 
production function (about 0.5) is very low compared to that 
in the wheat, maize and rice production functions. Millet 
is generally considered to be an inferior crop and is grown 
in areas which otherwise would be kept fallow. The farm 
operations in connection with this crop are performed at a 
time when the demand for labour in other activities is slack. 
It is in fact surprising that the labour utilization for 
millet is highest among all crops reflecting the amount of 
slack labour available. From the data obtained it is clear 
that the farmers applied about 12 man-days in the production 
of a ropani of millet whereas the same figures are 3.2, 6.3 
and 7.4 man-days per ropani in maize, wheat and rice 
production. The overall average for all crops is 8.1 
work-days per ropani. The regression coefficient of human 
labour is statistically insignificant and low in magnitude in 
all the equations in Table 4.13. Out of the five variable 
input factors included in the model, only the regression
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coefficient of the land variable is statistically significant. 
Inclusion of different variables in the models tested (Equations 
I to VI in Table 4.13) has resulted in slight changes in the 
magnitude of regression coefficients but the levels of 
statistical significance of the variables have remained almost 
unchanged.
Equation V in the wheat production function (Table
4.12) and Equation VI in the millet production function (Table
4.13) have been selected for further analysis. The geometric 
mean level of inputs and outputs and the marginal productivit­
ies of the variable input factors in the millet and wheat 
production functions are presented in Table 4.14. As in the 
case of the summer crops, the marginal factor cost of a 
ropani of land is taken as half of the average yield observed 
in the sample farms. Expressed in value terms, the marginal 
cost of a unit of manure and fertilizer is Re. 1. The 
statistical tests of the significance of the difference 
between MVP and MFC are presented in Table 4.15. The results 
clearly indicate the underutilization of resources. Under 
the assumptions of profit maximisation and perfect knowledge 
of the production environment, the results indicate that the 
farmers are irrational in their use of resources since they 
could increase the gross margin by bringing more land into 
cultivation in the winter season. But such a conclusion would 
be objectionable as we have not considered the risk involved 
in bringing additional land (usually the land left fallow in 
winter which is unirrigated) into cultivation. In some 
cases the yields from unirrigated land especially in the 
winter season are observed to be less than the quantity of
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TABLE 4.14
GEOMETRIC MEAN, REGRESSION COEFFICIENTS AND MARGINAL . 
PRODUCTIVITIES OF FARM RESOURCES IN THE PRODUCTION
OF THE WINTER CROPS
Land Manure and 
Fertilizer
Estimated 
Level of 
Output 
in Mana 
Y
Wheat
Geometric Mean X.l 2.702 2.194 222.1
Regression
Coefficient b.l 0.7817 0.0672
Marginal
Productivity
MPi=biY/Xi 64.2545 6.8027
Millet
Geometric Mean X. 3.4103 344.99l
Regression
Coefficient b. 0.7546
MPi=biY/Xi 76.3362
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TABLE 4.15
STATISTICAL TEST OF THE SIGNIFICANCE OF THE DIFFERENCE 
BETWEEN MVP AND MFC IN THE PRODUCTION OF THE WINTER
CROPS
Regression Coefficient
Computed
to
obtain
MVPi/MFCi=l
Obtained 
from the 
data
t-statistic = 
b.-b. / SEb.i i  l
*
bi b .l
In Wheat Production
Land 0.5000 0.7897
(0.1262)
2.23$$
Manure and
Fertilizer 0.0099 0.0672
(0.0275)
2.08$$
In Millet Production
Land 0.5000 0.7546
(0.1264)
2.0tt +
Note: Figures in the parentheses are the standard errors
of the estimates.
++ denotes significant at
+++
the 5 per cent probability level
i t  -| n  i i  i i  i i  i i
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seeds planted. Even assuming that all other resources 
(including the unirrigated land) have zero opportunity cost 
during the winter season, a decision to cultivate .more un­
irrigated land is highly risky and given the low incomes of 
farmers in the area, it is difficult to dismiss the farmers 
as being irrational purely on the basis of their reluctance 
to utilize more land.
4.6 Summary
The results of the whole-farm production function 
analysis brought to light a situation of disequilibrium in 
the use of labour in the production of crops. It was 
anticipated that the marginal productivity of labour could 
be very close to the wage rate only because of the seasonal 
nature of operations in crop production. But the significantly 
higher marginal productivity of labour even compared to the 
seasonal wage rate was surprising. This finding necessitated 
further exploration of the possible ways of detecting the 
reasons for the disequilibrium. Since data were available 
on the production of all crops it was decided to carry out 
separate production function analyses for each of the major 
crops grown in the study area. From the results of- these 
analyses it was noticed that labour was highly underutilised 
in the production of rice, just utilised in the production of 
maize and overutilised in the production of wheat and millet. 
The reason for the underutilisation of labour in rice product­
ion was attributed to the very short period in which farm 
operations have to be accomplished (such as preparation of 
nursery bed, sowing, transplanting, etc.), resulting in a 
seasonal shortage of labour. On the other hand 'in the
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production of maize, a relatively long period (from 
February to April-May) is available to perform necessary 
crop operations. The over-utilisation of labour in the 
production of the two winter crops may be attributed to the 
very small area of land devoted to the cultivation of these 
crops due to the restrictions imposed by the rainfall 
distribution and due to the lack of adequate irrigation 
facilities, and an acute shortage of employment opportunities
outside the farm.
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CHAPTER 5
SUMMARY AND CONCLUSIONS
This study was undertaken with the object of 
exploring the existing economic conditions of the farm 
households in the eastern hills of Nepal by investigating 
the major socio-economic determinants of income, examining 
the existing pattern of income distribution and assessing 
the efficiency of the farmers in using the resources at their 
disposal given the traditional farm technology.
The basic data for the analysis was obtained from 
the Department of Food and Agricultural Marketing Services of 
the Ministry of Food, Agriculture and Irrigation of His 
Majesty's Government of Nepal, collected by using the Cost 
Accounting method for the crop year 1973/74. The survey was 
conducted at Barbote panchayat in the Ilam district. The 
analysis was carried out on the assumption that economic 
conditions do not vary too widely between villages in the 
eastern hills of Nepal especially because of the subsistence 
nature, the traditional technology employed in farm production, 
the low level of skills and very limited movement of people 
rendering off-farm income an insignificant portion of the very 
low level of farm household income. The land tenure systems 
are also observed to be similar in the eastern hill villages. 
However, there are some differences between villages in the 
distribution and sizes of land holdings. The khet area
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(lowland) is more productive due to better terracing, 
irrigation facilities, and physical features such as texture 
and depth of the soil horizons. The ratio of lowland to 
total land cultivated is observed to vary widely between 
different hill villages. Under such circumstances, the 
findings of this study could therefore be generalised only 
with some reservations.
The investigation of the major socio-economic 
factors as determinants of income of the farm households was 
undertaken by using simple correlation analysis and multiple 
regression analysis. The socio-economic variables included 
in the analysis as determinants of incomes of the farm house­
holds were: total land cultivated, ratio of lowland to total
land cultivated, livestock, adult members of the household, 
age of the household head, education of the household head, 
and the ratio of adult males to total adult members in the 
farm household between 15 and 59 years of age.
The main source of income in the eastern hills of 
Nepal is farming in which crop production dominates. Given 
the traditional nature of agriculture in the eastern hills of 
Nepal, it was postulated that land would be the most 
significant determinant of income. This was confirmed by the 
results of the analysis.
Next in order of significance was the ratio of 
lowland to total land cultivated. This variable was highly 
correlated with the income of the household, and its 
regression coefficient was also statistically significant, 
indicating the effects of better land management such as 
terracing, better irrigation facilities, better physical
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nature of the soil and greater depth of the soil horizon of 
the khet area compared to that of the upland.
Equally significant was the age of the household 
head. Both the correlation coefficient and regression 
coefficient of this variable were statistically significant.
In the eastern hills of Nepal until very recently facilities 
for formal education and training were totally non-existent. 
Under such conditions, knowledge was mainly acquired through 
experience. Thus, an older fanner was expected to be a better 
decision maker.
Livestock includes the dairy cows and buffaloes 
which provide milk and the bullocks and male buffaloes which 
are the sources of draught power in farm operations. The 
correlation coefficients of this variable with incomes of 
the farm household were positive and statistically significant. 
But a high correlation should not be misinterpreted as high 
causation, it should simply be taken as high co-existence.
The regression coefficients of this variable were not 
statistically significant in most cases implying that at the 
margin the contribution of livestock to incomes was not 
significant. This result was not surprising in view of the 
low productivity of indigenous breeds of livestock and the 
poor nutritional supplies. It is commonplace to find livestock 
on almost every peasant farm in Nepal and their presence is 
not based on economic grounds but closely associated with the 
religious and cultural values of the people.
The productivity of livestock (both milch cattle 
and draught animals) could be raised by introducing improved
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breeds, providing veterinary services and improved feedstuffs 
for stock and gradually phasing out the livestock which now 
compete for the scarce land. This does not seem to be an 
easy proposition especially because of difficulties such as 
transportation, lack of infrastructural facilities and trained 
personnel to name a few, and such improvements appear possible 
only in the very distant future, given Nepal's present 
economic situation.
Adult members of the household had a positive 
and significant correlation with incomes of the farm house­
holds but the regression coefficients were insignificant 
when the dependent variables were on a per household basis.
This statistical insignificance of the regression coefficient 
together with the negatively significant regression coefficients 
of this variable when the dependent variables were transformed 
to a per capita basis support the hypothesis of zero or 
negligible marginal contribution of labour to income of the 
household in an overcrowded underdeveloped area like that of 
of the eastern hills of Nepal.
This insignificant marginal contribution of the 
adult members of the household was attributed to the very 
small size of average land holdings, and the lack of irrigat­
ion facilities compelling the farmers to leave most of the 
land fallow during the winter season even though most labour 
is idle during this season; and a lack of alternative avenues 
for earning off-farm income. The lack of opportunities for 
earning off-farm income is concomitant with the lack of skill 
due to lack of education and other training f-acilities, lack
125
of transportation facilities rendering movement of people 
very difficult, and the very low productivity in agriculture 
because of inadequacy of complementary inputs.
Despite the insignificance of the variable 'adult 
members of the household', the variable 'ratio of adult males 
to total adult members in the household' had a positive and 
significant regression coefficient when the dependent variable 
was household income. This was not surprising especially 
because male persons between the ages of 15 and 59 years are 
not only physically stronger than females but also more 
mobile and thereby have a relatively greater chance of earning 
off-farm incomes. But the regression coefficient of the same 
variable was not statistically significant when the dependent 
variable was farm income. This is because both males and 
females work equally on the farm and mere differences in 
physical strength might not imply differences in actual farm 
work performed.
Neither the correlation coefficient nor the re­
gression coefficient of the variable 'education of the 
household head' with income on a per household basis was 
statistically significant. This might be surprising to one 
who was not familiar with farming conditions and other economic 
activities in the eastern hills of Nepal. But because of the 
highly subsistence nature and the very old and decadent 
method of farm production, the superior ability of a literate 
decision maker could easily get diffused and externalised and 
therefore the impact of the education of the household head 
might not be visible on farm production and on the income of 
the household. In short, due to the subsistence -and backward
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nature of farm production, the ability to utilize information 
such as changes in input and output prices would be of little 
importance in the decision making process. But thes.e do not 
necessarily imply that literacy has no place in a traditional 
society. In fact, in many countries, a higher rate of 
literacy among the adult people has been observed to enhance 
the process of modernisation of agriculture. The effectiveness 
of mass communication media on the diffusion of agricultural 
innovations, health and family planning, and increased 
opportunity of earning income from different sources would 
depend much on how quickly people can grasp the idea, which, 
in turn would be greatly accelerated through better education 
facilities.
It is asserted in this study that if the economic 
conditions of the people in the eastern hills of Nepal are to 
be improved there is a need for better education and training 
facilities to improve the quality of labour, better trans­
portation facilities and above all there must be a concentrated 
effort to improve farm productivity by providing irrigation 
facilities wherever feasible. Further, it is necessary to 
expand the scope of adaptive agricultural research that would 
enable the development of appropriate high yielding varieties 
of crop seed and improved breeds of livestock suitable to the 
local conditions that would help gradually eliminate the low 
yielding local varieties of crop and local breeds of livestock. 
Also, adult literacy and other skill developing training 
facilities should be provided that would promote receptivity 
among the local people to adopt improved practices and the 
institutional infrastructure such as the extension services,
127
credit and supply agencies should be improved. In addition, 
better health facilities would enable the people to Supply 
more productive labour for farm operations. In Nepal the 
average life expectancy of the hill people is very low. An 
improvement in life expectancy through the provision of better 
health facilities and a higher level of living would make the 
hill people more inclined to family planning, to carrying out soil 
conservation practices, and also change their attitudes towards 
adult literacy and other skill developing training programmes 
that would promote receptivity to change. The same factor is 
expected to make people more optimistic in sending their 
children to school, which in turn would help to improve the 
quality of the future labour force, which is considered a 
prerequisite to changing the tradition bound and economically 
stagnant society into a modern and dynamic one. These are 
mere propositions, but if adequate and timely steps are not 
taken by the relevant authorities, grave economic consequences 
would be the lot of the people in the hills of Nepal.
The analysis of the determinants of farm household 
income and farm income revealed that land was the most 
important factor in determining the income of the farm house­
hold. As a matter of fact, a substantial difference in the 
inequalities in income distribution was explained by the 
inequalities in the distribution of land holdings. The 
'Lorenz Curve' and the 'Gini Concentration Ratio' were used 
in the study to examine the pattern of income distribution.
The results showed that farm income was more unevenly 
distributed than farm household income. This was not unexpected 
since land, the most important resource in farming, is 
extremely unevenly distributed. From a welfare point of view,
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the distribution of farm household income is considered to 
be more important than farm income. The inequalities in the 
distribution of farm household income at least in .the short 
run and under the existing conditions could be further reduced, 
especially if the hill people could be provided with better 
opportunities for earning off-farm incomes. This could be 
achieved in the form of public construction work, such as 
building and maintaining irrigation channels, roads, schools 
and health centres etc, through adult literacy and skill 
developing training facilities that help the people to under­
take small-scale cottage industries and so on. Skill and 
other forms of improvement in human capital is more evenly 
distributed (although at a very low level) than land in the 
hills of Nepal, and improvement in human capital with a 
decrease in the relative importance of land as the determinant 
of income pari passu would probably reduce the income 
disparities between the small and the large land holders.
A substantial increase in the off-farm source of 
income of the small farmers would also induce an increase in 
their farm output with an increase in their capability to 
purchase and use the modern inputs (high yielding variety of 
seedsr chemical fertilizers, pesticides, improved breeds of 
livestock, etc). It has been observed that under the 
existing population pressure on cultivated land in the hill 
region, an increase in crop production on the average farms 
due to the use of modern inputs may not lead to a corresponding 
increase in the marketed surplus of the households. This is 
mainly because of the very low level of existing food 
consumption of the average farm households. Under these
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circumstances the chances are greater that the small farmers 
who are the trivial many in the hills of Nepal may not be 
able to repay the institutional credits (advanced in the form 
of high yielding variety of seed, chemical fertilizers and so 
on) in due time (in the absence of off-farm income as a 
supplement). This also implies that in the future they may 
not be able to borrow from institutional credit agencies where 
the interest rates are less than even a quarter of those 
prevailing in the private sector (since credit is seldom 
provided to a farmer who has not paid back the previous loan 
even after the due date). Under these circumstances the policy 
of the government to make the institutions responsible for 
agricultural development strictly neutral to the size of the 
cultivated land holdings could hardly be implemented.
Keeping in view the political, social and other 
problems associated with reducing inequalities in the 
distribution of land holdings, a tradition bound society 
can hopefully be transformed into a dynamic one, provided that 
equal opportunities could be provided to all for human resource 
development and to earn off-farm income that would reduce the 
relative importance of land (as a determinant of farm household 
income) and consequently reduce the inequality in income 
distribution. A relatively even distribution of incomes is 
not only necessary to promote economic growth and public 
welfare together, rather it would enhance the process of 
economic growth and development, since the participation of 
rural people on a large scale in the development programme is 
possible only when a feeling of equality (in terms of social 
and economic status) could be created among them.
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The insignificance of labour as a determinant of 
the income of farm households led to the investigation of 
labour utilized in economic activities. Since farming was 
the main source of income of the farm households in which 
crop production was dominant, the approach used was through 
the assessment of labour and other resource utilization in 
crop production. Another reason for this assessment was to 
examine whether or not there existed scope for increasing 
the incomes of the farm households by improving the efficiency 
with which existing resources were allocated given the 
traditional method of farming. Cobb-Douglas production 
functions were estimated for the major crop enterprises by 
using the ordinary least squares technique. The dependent 
variable was the gross value of crop output expressed in 
Nepalese Rupees. The independent variables were:
(i) total land area operated by a farm household
irrespective of ownership title;
(ii) ratio of lowland to total land area operated;
(iii) human labour utilized measured as work-days
applied in crop production;
(iv) bullock labour utilized measured as bullock
labour-days applied in crop production;
(v) manure and fertilizers expressed in Nepalese
Rupees; and
(vi) the amount of seeds used in crop production
expressed in value terms (Nepalese Rupeet) .
The analysis of the production function revealed 
that the regression coefficients of land and human labour were
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statistically significant at less than the 1 per cent 
probability level, while the regression coefficient of seed 
was statistically significant only at the 20 per cent 
probability level. The regression coefficients of the 
remaining variables were not statistically significant at 
the conventional probability levels.
The marginal value products of inputs that were 
statistically significant were calculated. The marginal cost 
of a ropani of land was computed as half the value of the 
average yield of crop. This was because share-cropping was 
the only practice of renting land and the share-croppers had 
to pay half of the crop output to the landowners. The 
marginal cost of a labour-day was computed at the seasonal 
wage rate, since most of the labour hiring activities were 
done during the peak season. The marginal opportunity cost 
was calculated by multiplying the seasonal wage rate by the 
proportion of farm operation performed during the peak 
season.
The statistical test of the significance of the 
difference between the marginal value product and the 
marginal cost of a factor was carried out by using the t 
statistic. Of the three input factors included in the final 
equation, only the marginal value product of labour was 
significantly different when compared with the marginal cost 
of the inputs. Given the reliability of the output 
elasticity of labour, the significantly higher marginal value 
product of labour than the seasonal wage rate was surprising. 
Since the dependent variable was the aggregate'of all crop
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output, it was not possible to recommend in which specific 
crop the utilization of labour in production should be 
increased. This, together with the availability of • 
information on the input-output for the individual crops led 
to the analysis of the production function for the four major 
grain crops grown in the area, i.e. maize, rice, millet and 
wheat.
Maize and rice were the summer crops while the 
other two were winter crops. A comparison of the marginal 
productivity of resources in different crop enterprises was 
not made because of the differences in the timing for crucial 
farm operations. Maize, for example, could be sown from 
February-March to April-May, but rice generally could not be 
sown before the onset of the monsoon (usually June-July).
Millet and maize could be grown in a relatively wide range of 
topographical conditions, but rice and wheat are commonly 
grown in the lowland only.
The analyses of the product specific production 
functions revealed that labour was under-utilized in the 
production of rice only. The per ropani labour use' in rice 
production on the average farms was lower only than-that in 
the production of millet. The significantly higher marginal 
productivity of labour in rice production seems to be due to the 
excessively high output elasticity of labour rather than a low 
level of labour utilization. But it is not intended to express the 
view that the average farmers were unaware of this phenomenon, 
because rice is traditionally the only major summer crop grown 
in the khet area (terraced lowland) and the variety of rice
seed and the method of production are almost the'same as a
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hundred years ago; there was practically no application of 
chemical fertilizer in this crop by the sample farmers. Under 
the conditions of prefect competition in both factor- and 
product markets, the under-utilization of labour led to the 
conclusion that the average sample farmers were inefficient 
in labour use. Whatever the reasons, the under-utilization 
of labour especially when a significant portion of the labour 
force is supposed to be idle, is a matter of great wastage 
both to the farmer-producers and to the society as a whole.
The under-utilization of labour has been reported in a few 
studies on the allocative efficiency in peasant agriculture 
(e.g. Sahota 1968, Saini 1969, Amerasinghe 1974). The study 
of Sharma (1974) in Rupandehi (one of the mid-western plain 
districts of Nepal) showed that the marginal value product 
of labour in rice production was slightly higher than the 
average wage rate, but the difference was probably not 
statistically significant (Sharma 1974, p.85).
The under-utilization of labour in rice production 
in the present study may be attributed to:
(i) too little time available for crucial operations 
(especially in field preparation, sowing and 
transplanting) resulting in a seasonal shortage 
of labour;
(ii) the going seasonal wage rate might be too low 
from the labour suppliers' (mainly the farmers 
with little cultivated land holdings) point of 
view especially during the rainy season, and/or 
the demand for labour might be for only a few 
days, not justifying the inter-village seasonal
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migration of labour under the existing 
transportation system and other 
infrastructural facilities;
(iii) the farmer employers might not like to bid
up the wage rate to attract more labour even 
during the peak season for crucial farm 
operations as they might be afraid that this 
would increase the wage rate even in the 
off-season;
(iv) the farmer employer might not be able to hire 
the labour to the desired level because of 
insufficient funds to pay the wages; and
(v) this analysis was undertaken on the observed 
output of rice, whereas the farmers would 
make their decisions in regard to the levels 
of various inputs (including labour flow) on 
the basis of anticipation or expectation. The 
observed output might not reflect fully the one 
anticipated at the time of decision making; yet 
because of the very old method of production as 
well as faming being a traditional and 
inherited way of life, the divergence between 
the realised results and the one expected at the 
time of decision making especially in a normal 
crop year may not be too wide.
The above are but a few of the probable reasons 
for the possible inefficiencies in labour use. The available 
information did not help in arriving at a definite conclusion,
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but it is believed that even in the peak period of rice 
production (June-July) in the hill villages a substantial 
portion of labour stock in one place or another would be 
idle mainly because of the differences in the proportion of 
lowland in different places. Under such conditions it is 
expected that an increase in mobility of labour between 
villages could help to remove the seasonal shortage of labour 
(if any) and thus help in increasing rice production.
In brief, this study unearths more questions than 
it has answered given the limited information and the small­
ness of the sample observations. The analysis of major 
determinants of income of the household revealed that land 
was the most important factor and thus the inequality in its 
distribution would directly influence the inequality of income 
distribution. As a matter of fact, any policy measures geared 
towards the equitable distribution of land would not only 
reduce the income inequalities, but could help increase the 
income of the area as a whole through an increased utilization 
of labour even under the existing method of production. 
Furthermore, a greater equality in the distribution of land 
(the only major productive resource in the hills of Nepal) 
would, give all farmers equal access to the new technology 
expected to be generated in the future as a result of increased 
government emphasis on adaptive agricultural research projects, 
equal accessibility to credit and other facilities. These in 
turn would be a very important factor in the rapid diffusion 
of new innovations and thus accelerate the process of 
agricultural modernisation. While policies for redistribution
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of land should be pursued, other possibilities to overcome 
the problem of land hunger such as group farming and co­
operative activities should also be explored.
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.
APPENDIX 4
CONVERSION OF MANA INTO KILOGRAMS
Commodities Local Unit International
Unit
Coarse Rice 
(unhusked) 1 Mana 0.311875 Kilogram
Fine Rice 
(unhusked) 1 " 0.297686 II
Wheat 1 " 0.42525 II
Maize 1 " 0.42525 II
Millet 1 " 0.41106 II
Coarse Rice 
(husked) 1 " 0.453625 II
Fine Rice 
(husked) 1 " 0.42525 II
Milk 1 " 0568245 Litre
Source: Ministry of Food and Agriculture 1972, p.163.
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